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BRIEFLY TOLD. 
eigamliaianetee 
A CorREcTION.—Our notification of the time and place for the July 
meeting of the Guild of Gas Managers, published in our issues for June 
24th and July ist, was in error, the Executive Committee having de- 
termined, as is the usual custom, not to hold meetings this year during 
July, August and September. 





GOVERNOR ALTGELD’S VETO OF THE FRONTAGE BILL.—In our current 
item columns will be found the full text of the veto by Governor Alt- 
geld of the measure enacted by the Legislature of the State of Illinois 
for the protection of the proprietors of gas and electric lighting com- 
panies in that State from the attacks of blackmailers. In substance the 
bill directed that hereafter the local authorities of the cities, villages and 
incorporated towns of Illinois might not issue franchises to gas and elec- 
tric light companies, unless the promoters of the same could show peti- 
tions, signed by the owners of a majority of the frontage on each mile 
of street, declaring that such owners consented to the occupation of the 
streets by the companies for the conveying of their products. On its 
face the bill was a just one, and closely resembled the street surface rail- 
road law in operation in this State, which, in the main, has been found 
to work well. Apart, however, from its intrinsic merit, and as the bill 
is dead, its abstract merits are of no especial interest just now, the main 
thing that attracts us is the remarkable language used by the Governor 
in giving to it its quietus. He cooly declares: ‘‘ It is claimed that the 
municipal authorities in some cities make it a practice to grant fran- 
chises to new gas companies, and that the old companies are compelled 
to buy out the new companies, or, what amounts to the same thing, are 
obliged to submit to being blackmailed in order to prevent the munici- 
pal authorities from granting ordinances to new companies. It is 
claimed that the old companies should be relieved of this kind of extor- 
tion.” Yes, Mr. Governor, it is true that blackmail, ‘* or what amounts 
to the same thing,”’ has been markedly manifest in the granting of gas 
franchises in the State of Illinois, and it is equally true that you have 
declared by your action in the case under review that you do not believe 
in relieving the companies from ‘‘this kind of extortion,” with the re- 
sult that those who make a specialty of this noisome calling may still 
have license to ply their vampires’ trade. The Governor says also that 
the existing companies, if they did that which was for their greatest 
good, should pay no attention to the new ordinance ; an application of 
reasoning which to us seems quite like one’s advising the occupant of a 
house that is on fire not to attempt to extinguish the flames. He has a 
lot to say about competition and its benefits, meaning, of course, in this 
instance, the benefits which accrue to the gas consumer from a multi- 
plicity of gas companies in a populous center, all of which goes toshow 
that his knowledge of the natural laws governing the demand for and 
sale of artificial light is radically imperfect. The city of Chicago affords 
about as good an illustration of the evil to the gasconsumer of a multi- 
plicity of gas companies as can be found ; and anyoneat all conversant 
with the gassituation knows that were it not for the reckless and wicked 
dupffcation of gas charters there in the eighties, gas would now be sell- 
ing there for even less than $1 per 1,000 cubic feet. Think of the stench 
which accompanied the chartering of the Equitable and Consumers 
Companies, for instance ; and look at the contest that is going on to-day 
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over the opposition franchise at Peoria, the Council of which city has 
given its assent to a speculative scheme, pure and simple, in the gas 
line. The bill vetoed seems to have the right tendency, for if the con- 
sumers are being unjustly treated by the existing Companies, the 
proprietors of new concerns would have no trouble in securing the 
necessary signatures permitting them to open and to use the streets. 
The Governor does one fair thing in his veto, where he credits the gas 
laws of Massachusetts as filling ‘‘ the double office of protecting estab- 
lished interests on the one hand from blackmail and of protecting the 
public from extortion on the other.”” The veto is a weak one, and so 
does its framer no credit, although all will sympathize over the fact, as 
he admits himself, that he has been trying to kick back the waters with 
his feet, and has not been successful. 





THE DECISION ON THE BrockTon PetiTion.—In sharp contrast to 
Governor Altgeld’s action is that taken by the Massachusetts Board of 
Gas and Electric Light Commissioners, whose decision in the matter 
of the petition for an order reducing the gas rate at Brockton will also 
be found in our item columns. As is usual with the Commissioners the 
Brockton case was gone over with thoroughness, and an examination of 
the findings will admit of no other conclusion than that the Commis- 
sioners have decided wisely and well. A noteworthy instance in con- 
nection with the case was the weak showing made by the petitioners in 
respect of their demand for an increase in the candle power, which had 
been all along well above the statutory .requirement. 





Messrs. SAMUEL CuTLER & Sons Want LITERATURE BEARING ON 
Water Gas.—We are in receipt of the following letter from Messrs. 
Samuel Cutler & Sons, which we publish, accompanying it with the 
suggestion that any of those interested, and who can forward the matter 
desired, will communicate directly with the inquirers : 

PROVIDENCE IRON WORKS, 
MILLWALL, NEAR THE STEAMBOAT PIER, 
Lonpown, E., June 21st, 1895. 

To the Editor AMERICAN Gas LIGHT JOURNAL: We are making a 
collection of literature appertaining to the manufacture of water gas, 
and we are desirous of getting as many different pamphlets and circu- 
lars of the water gas processes that are or have been adopted in America 
as wecan. We notice in the Transactions, Vol. IV., of the Incorpor- 
ated Institution of Gas Engineers (London), page 218, a list is given of 
many processes, and it has occurred to us that you might be able to ob- 
tain for us some, if not all, of the pamphlets and circulars referred to. 
* * * If you will be good enough to obtain what we require and 
send them on to this address we shall be happy to remit all charges that 
are incurred in respect thereto. The following are the names of the 
various water gas manufacturing processes, the makers of which issue 
many pamphlets and circulars relating thereto: Allen-Harris, Bujac 
Crutchett, Dickson, Egner, Fogarty, Gill, Granger, Gross, Hanlon- 
Leadley, Harris, Kitson, Loomis, Lowe, Martin, Meeze, Munzinger, 
McKay-Critchlow, McKenzie, Pratt & Ryan, Rew, Rose, Sanders, 
Springer, Strong, Taylor, Tessie du Motay, Van Steenbergh and Van 
Syckle. Yours faithfully, Samug~, Curter & Sons. 





Notes.—It is proposed to construct a gas works at Carrolton, Mo.— 
The proprietors of the City Gas Company, of London, Ont., have tak- 
en up all the wooden mains, replacing them with cast iron pipes. ——It is 
said that the capitalist behind J. F. Aldrich, whose application for a gas 
franchise at Peoria, Ills., has been allowed by the Peoria Council, is 
John R. Walsh, of Chicago.— Carl Simon, who is the leading spirit 
in the Gas Consumers Society. of Milwaukee, Wis., was convicted some 
days ago of selling liquor without a license. Scatch a reformer, and 
you find—?——Supt. Hubbard, of the Gainesville (Fla.) Company re- 
ports that business there is increasing at a ratio well in excess of the 
best expectations of its proprietors.——The proprietors of the Oil City 
(Pa.) Gas Company have notified the consumers that the manufacture 
of gas will be temporarily suspended, the shut down to commence on 
the 15th inst——Mr. Charles Patterson has resigned his position with 
the Citizens Company, Jacksonville, Fla., in order to accept a re- 
sponsible position with a Boston concern.—The Aurora (Ills.) Gas 
Company is overhauling its main system, and its experience is such 
that it will use no more wrought pipes of small diameters. Cast iron is 
good enough now for Aurora.—The New Bedford (Mass.) Gas and 


Edison Light Company has declared its regular quarterly dividend of 
1} per cent. The new rates instituted by the Stockton (Cal.) Gas and 
Electric Company are as follows: Manufactured gas for lighting, $2 
per 1,000 ; manufactured gas for stoves and engines, $1.75 ; natural gas, 
first 5,000 cu. ft. a week, $1 ; over 5,000 feet and up to 10,000 cubie feet 


a week, 75 cents ; over 5,000 and up to 15,000 cubic feet a week, 60 
cents ; over 5,000 and up to 30,000 cubic feet a week, 50 cents per 1,000. 








Acetylene and the Part It Plays in the Luminosity of 
Flame. 
tae SE 
[A lecture by Vivian B. Lewes, F.I.C., F.C.S., before the Edinburgh 
meeting of the Incorporated Gas Institute. | 


Three years ago, I had the honor of lecturing to you on the occasion 
of the Murdoch centenary meeting in London ; and I chose as my sub- 
ject : ‘‘ A Century of Work on the Development of Light from Coal 
Gas.” In that lecture, I traced the genesis of the illuminating gas 
flame, and tried to make interesting the theories which had from time 
to time been advanced as to the cause of the luminosity which gives our 
gas its greatest value. Starting with the enunciation by Sir Humphry 
Davy of his celebrated incandescent particle theory, I showed you how 
it had held undisputed sway for over half a century, until Dr. Frank- 
land’s attack upon it in 1868, in which he suggested that, instead of 
carbon particles yielding the incandescence, dense hydrocarbon vapors 
at an excessively high temperature gave the light. This hypothesis, 
giving rise as it did to an enormous amount of fresh work, increased to 
a large extent our knowledge of the actions which take place in the 
flame. 

After reviewing the work which had been done in this direction, I 
pointed out that the chemical actions which were taking place in the 
inner non-luminous zone of the flame, and which were due to the bak- 
ing action of the walls of flame upon the hydrocarbons in the gas, ap- 
peared to me to be of enormous importance, and to play a leading part 
in the actions which lead to the emission of light. I was able to show 
experimentally at that datethat, under the baking influence exerted on 
them, the hydrocarbons of the burning gas were converted into a com- 
pound of carbon and hydrogen called ‘‘ acetylene ;’’ and I surmised 
that it was this body which, by its decomposition, gave the solid particles 
of carbon which Sir Humphry Davy looked upon as the prime necessity 
for luminosity, or which by polymerizing, gave the dense hydrocarbon 
vapors which Dr. Frankland imagined were heated to incandes- 
cence. 

Since that time I have continued to work upon illuminating flames 
and the actions taking place within them. The accidental discovery of 
a comparatively cheap method for producing calcic carbide, from which 
pure acetylene can be easily and rapidly prepared, placed a new weapon 
of research in my hands; and I hope to interest youthis morning with 
the conclusions I have arrived at with regard to the causes which lead 
to the luminosity of hydrocarbon flames, and to show experimentally 
some important points on which these conclusions are based. 

In a lecture delivered before the Society of Arts last January, I told 
the story of the discovery of a cheap method of manufacturing calcic 
carbide by Mr. T. L. Willson, in North Carolina, by which he, taking 
advantage of the temperature of the electric furnace, fused together coal 
dust and lime, and by so doing produced a compound of 40 parts by 
weight of calcium to 2 parts of carbon, to which the name of ‘ calcic 
carbide” has been given. 

The metallic carbides are by no means new creations of the chemist ; 
and it was Sir Humphry Davy himself who, as long ago as the begin- 
ning of this century, showed that a compound of potassium and carbon 
could be produced. Since that time, other carbides have been formed 
by processes more or less intricate and costly, and the only novelty 
which can be claimed for the carbide as produced by Mr. Willson is that 
the simplicity of the method of manufacture, and the low initial cost of 
the material bring its manufacture within the range of commercial 
possibility. 

Calcic carbide, as I have before stated in my previous papers on this 
subject, is adark grey and intensely hard substance, with an almost 
semi-metallic fracture, and a specific gravity of 2.262. On contact with 
water, it at once produces a rapid effervescence ; the carbide reacting 
with the water and decomposing it—the hydrogen of the water uniting 
with the carbon of the carbide to form acetylene, which escapes while 
the oxygen of the water combines with the calcium of the carbide to 
form quicklime which, in the presence of excess of moisture, is rapidly 
converted into calcic hydrate, or slaked lime. For this reason, the cal- 
cic carbide cannot be kept exposed to the moisture of the air, as its sur- 
face gets rapidly deteriorated. But the formation of lime on the exterior 
of the mass to a considerable extent protects the internal portion ; so 
that in lumps it does not deteriorate so fastas might be expected, though 
in small pieces or powder it is so rapidly acted upon as to necessitate its 
being kept in closed tins or stoppered bottles. 

The acetylene generated by acting upon this compound with water is 
practically pure ; and samples made with merely ordinary precautions 





' give, on analysis, upwards of 98 per cent. of the pure hydrocarbon—the 
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remaining gas consisting of traces of air and sulphureted hydrogen, 
The intense garlic-like odor of the acetylene so produced is so much 
more like phosphoreted hydrogen than it is like the smell which we 
generally associate with acetylene, that one cannot help suspecting the 
presence of phosphides in it. But to give the smell, the phosphide 
would have to be present in large quantities ; and I have not been able 
to detect the presence of this compound, even in traces. The solubility 
of acetylene in water is very much the same as that of carbon dioxide ; 
while it is far more soluble in alcohol, paraffine or glycerine. 

When a light is applied to acetylene, it burns with a luminous and 
very smoky flame. On mixing acetylene with air in equal volumes, 
on application of a light, the mixture burns with adull red flame, which 
gives off volumes of smoke, and leaves a residue of soot behind. In the 
proportion of 1 volume of acetylene to 1.25 volumes of air, the mixture 
is slightly explosive ; and its explosiveness increases with addition of 
air, until with twelve times its volume of air it reaches its maximum in- 
tensity. The violence of explosion gradually decreases as the supply 
of air is increased ; and a mixture of 1 volume of acetylene with 20 vol- 
umes of air is non-explosive. 

The gas can be condensed to the liquid state with comparative ease. 
Ansell found that, at the freezing point of water, a pressure of only 213 
atmospheres is needed for its liquefaction ; and the same observer gives 
98.6° F. as its critical point—i. e., as the temperature above which it is 
impossible to liquefy it by any pressure. The pressure necessary at 
different temperatures is given in the following table : 


Temperature. Pressure, Temperature. Pressure. 
Deg. F. Pounds. Deg. F. Pounds. 
— 116.00........ 15.00 | ee 322.95 
— 28.60........ 135.00 ere 382.20 
et Ges. Kees 165.15 BGG ivvccees 491.55 
TOR cen ses 255.90 i eee 596.76 


It may be roughly stated that 1 lb. of the liquid, when converted into 
gas at ordinary temperature, will produce 14} cubic feet at atmospheric 
pressure, and that the volume of the gas is nearly 400 times as great as 
the volume of the liquid. 

There should be no trouble whatever in supplying liquid acetylene 
on a commercial scale, as it is more easily liquefied than carbon dioxide. 
Instead of the complex pumping machinery necessary for the liquefac- 
tion of that gas, the acetylene can be made to liquefy itself by its own 
pressure ; as, if water is added to the carbide in a closed vessel of suffi- 
cient strength, the evolved gas soon creates pressure in the generating 
vessel. This is increased by the fact that the slaking of the lime causes 
a high temperature ; and as the gas continues to be evolved even after 
the pressure has risen to above 1,100 lbs. on the square inch, it is only 
necessary to connect the generating vessel, by means of tubes and dry- 
ing boxes filled with lime, with a steel cylinder kept cool by means of a 
freezing mixture, for the gas to liquefy. In this way, cylinders can be 
filled without the costly pumping apparatus necessary for the carbon 
dioxide. 

The liquid acetylene has many of the physical properties of liquid car- 
bon dioxide ; and when it is allowed to escape from the high pressure 
existing in the cylinder to the ordinary atmospheric pressure, it at once 
becomes gaseous, and renders so much heat latent that some liquid be- 
comes frozen toa solid, and acetylene snow is the result. This can be 
used like solid carbon dioxide for the production of low temperatures ; 
and if a light be applied to it, it burns with a smoky flame until the 
whole of it has been vaporized. Experiments with liquid acetylene and 
the formation of the solid should only be attempted in a strong draught 
or in the open air. 

When acetylene gas is burnt from a No. 000 or even a No. 0000 union 
jet burner, the flame, although extremely brilliant, is smoky when the 
gas is issuing from the nozzle at only ordinary pressures. But on in- 
creasing the pressure more and more, the stronger rush of the gas sucks 
in more air to the flame ; and at a pressure of about 4 inches, the No. 
000 burner gives a smokeless flame, and develops from the gas an illu- 
minating power which calculates to 240 candles per 5 cubic feet of gas 
consumed. The necessity for using such pressures as these would, of 
course, be a drawback in practice ; and I have devised a small burner 
which gives satisfactory and smokeless combustion at pressures even 
below 1 inch. 

The high illuminating value of acetylene, when burned alone, natur- 
ally suggested that the gas would be of enormous value for enriching 
poor cval gas. But in this direction the acetylene has proved disappoint- 
ing, as its enrichment value is, on an average, not much more than 
half its illuminating value. The following table gives the increments 
of light which are to be obtained by the addition of various percentages 
of acetylene to a low-value coal gas : 









Composition of the Mixture. Illuminating Value. Enrichment Value 





of 1 per Cent. 
Coal Gas. Acetylene. Coal Gas. Mixture. in Candles. 
99.10 0.90 13 13.9 1.00 
97.90 2.10 13 15.1 1.00 
96.00 4.00 13 17.3 1.07 
95.20 4.80 13 18.4 1.12 
91.00 9.00 13 23.5 1.16 
89.50 10.50 13 25.3 1.17 
85.00 15.00 13 33.0 1.33 
83.25 16.75 13 36.1 1.36 
66.90 33.10 13 60.5 1.43 
55.50 44.50 13 76.7 1.43 
16.70 83.30 13 175.2 1.94 
00.00 160.00 _ 240.0 2.40 


This loss of luminosity makes it clear that the great future of acety- 
lene is to be found in its combustion unmixed with other gases for the 
development of light ; and there is no doubt that its future in this di- 
rection is a very great one. The ease of its formation from the carbide, 
and the simplicity of the automatic apparatus necessary for its contin- 
uous production, will undoubtedly offer a very great scope for country- 
house illumination ; and for this purpose there is no doubt that, even 
with the manufacture of the carbide in its infancy, it can be made at a 
price which will compare very favorably with the illumination obtained 
from coal gas. For all purposes where portable illumination is re- 
quired, acetylene will be of the greatest possible value, and the illumi- 
nation of railway carriages and tram cars offers a wide field for utilizing 
this magnificent light. In more particular directions, it will prove itself 
of great value for lighthouses and buoys, for which its ease of compres- 
sion into the liquid form renders it specially well adapted, as large 
volumes can in this way be stored in very small space. 

I suppose no description of acetylene and its productiopv from calcic 
carbide would be considered at all satisfactory if I did not say something 
as to cost—a subject which, I must confess, I should have much pre- 
ferred to leave alone until figures that could be absolutely guaranteed 
were available. The data as to cost which have been from time to time 
supplied from America vary in the most extraordinary way and between 
extremes which are both equally ridiculous ; and the readers of gas 
literature will have noticed that even as late as last month, in a paper 
read before the Franklin Institute, it was stated that there was a prob- 
ability, or at any rate a possibility, of making carbide at about $5 a ton. 
But this appears to me to be an absolute impossibility, even with the 
cheapest of cheap water power to generate electricity, and we shall have 
to look nearer home for data as to the question of cost, if we are to form 
any idea on this point. 

I have information, which I believe to be reliable, to the effect that 
in Germany the carbide is being made at 170 marks, or practically 
$42.50 per ton ; and experiments carried out in England point to the 
possibility of making it in bulk at about $47.50 a ton. The figures are 
strengthened by the consideration that the Swiss Aluminum Company 
are selling it, packed in hermetically sealed tins, at 6d. per kilogramme, 
which means $125 a ton ; and it is manifest that this could not be done 
if the cost of production were not about one-third of the selling price. 
Looking at these facts, I think it will be safe to say that the cost of mak- 
ing it will be between $40 and $60 per ton, and the selling price will be 
between $50 and $70 per ton ; and if this be so, it will, light for light, 
be a cheaper illumination than coal gas. 

A ton of calcic carbide generates 11,000 cubic feet of acetylene ; and 
as this is done locally, where the acetylene has to be consumed, the 
charge for distribution becomes excessively small. The gas develops 
15 times more light than 16-candle coal gas, and therefore, if it costs 15 
times as much at the burner, it would be equal in illuminating value to 
the coal gas. If the carbide cost $95 to $100 per ton delivered, it would 
only bring the cost per candle to the same as 16-candle coal gas at 63 
cents per 1,000 cubic feet, and it is for this reason that I think acetylene 
has a brilliant future before it. 

One of the first things that strikes one on seeing the acetylene flame 
is the intensity of the light emitted, and after having looked at the 
flame for a few minutes, one feels that such local intensity cannot be 
good for the optic nerve. Standing here on Scotch soil, I feel that 
‘‘ discretion is the better part of valor,” and that the less I say as to my 
own particular views as to illumination and the superiority of a cheap 
low-grade gas over gas of high illuminating value, the better. But I 
think that everyone will agree with me that, given illuminants of such 
high intensity as acetylene, and the modern forms of incandescent gas 
burners, it is necessary to find methods for neutralizing the irritating 
effect of these high-power lights on our visual organs; and personally 
I think the introduction of the holopane globes, which give a perfect 
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distribution and diffusion of the light, and at the same time increase it 
very considerably for all angles below the horizontal, marks a very im- 
portant advance in domestic lighting.' 

Having now given you all the information in my power with regard 
to acetylene itself, let me try to show you the part which I believe it 
plays in the luminosity of a hydrocarbon flame ; and first of all let me 
try to demonstrate to you the fact that acetylene is produced in the in- 
ner non-luminous zone of the flame. A test by which the presence of 
acetylene can readily be detected is the property which it has of form- 
ing a red acetylide of copper when brought in contact with ammoniacal 
cuprous chloride solution ; and if I introduce the end of a siphon tube 
_ into the center of a luminous flame, I can, without much trouble, draw 

off some of the gas from the center of the flame into a flask which con- 
tains the blue cuprous chloride solution. On doing this, and shaking 
up the flask for a moment, you will see the sides at once coated with 
the red compound which marks the presence of the acetylene. On re- 
peating the experiment with a candle flame, oil lamp flame, or, indeed, 
any other luminous hydrocarbon flame, you obtain the same results; 
showing that, in one and ali, acetylene is produced at the top of the 
non-luminous zone. Quantitative analysis shows that before luminos- 
ity commences a very large proportion of the hybrocarbons have been 
converted into this body. 

On looking at the acetylene flame it occurs to one’s mind that, to ob- 
tain such intense incandescence of the carbon particles as is evidenced 
by the whiteness and purity of the light emitted, we must have a temper- 
ature far in excess of that which gives rise to the yellow light of burning 
ethylene or coal gas. But on experimenting with the flame itself, one 
finds nothing to justify this assumption. The flame is, in fact, so cool 
that one can hold one’s hand a few inches above it with perfect com- 
fort; and on testing the temperature existing in various parts of the 
flame with thermo-couples, one finds that it is not nearly so high 
as an ordinary coal gas flame or a rich ethylene flame. This experi- 
mental fact goes far to shatter one’s preconceived idea that the intensity 
of the light emitted by a luminous flame is dependent upon the heat of 
the flame. 

The next point that occurs to one is that, if the generally accepted 
theories as to the luminosity of flame are correct, the number of carbon 
particles in a given area of the flame must exercise great influence upon 
the amount of light emitted; as increasing the number of particles 
means adding so many more points of light in a given area. If, how- 
ever, we examine the molecular composition of acetylene, ethylene and 
ethane, we find that they all contain the same number of carbon atoms 
in the molecule, and yet that the illuminating values for equal volumes 
of gas consumed are 35 for ethane, 68 for ethylene, and 240 for acety- 
lene. Here again it is manifest there is something our present theories 
do not explain. 

It is evident that, if all the hydrocarbons are converted into acety- 
lene before luminosity commences, and if the light is dependent upon 
liberated carbon particles, or very dense hydrocarbon vapors formed 
from it, a study of the properties of acetylene is more likely to give us 
a clue as to the causes of luminosity than any other line of research. 
When a chemical change takes place it is always accompanied by a 
physical change, and this generally takes the form of alteration of tem- 
perature ; and when two bodies combine together to form a third, the 
alteration of temperature which takes place is generally the evolution of 
heat. Taking, as an example, the elementary gases hydrogen and oxy- 
gen, and causing them to combine, we have the combination of the two 
to form water—evolving an enormous amount of heat; and for every 
pound of hydrogen which enters into combination in this way, enough 
heat is evolved to raise 34,400 pounds of water through 1° C. Accord- 
ingly, we say that the heat value of the combination is 34,400 thermal 
units. There are some cases, however, iv which, instead of heat being 
evolved when a compound is formed, the heat is absorbed—~. e., there 
is a lowering of temperature ; and this makes a very considerable dif- 
ference in the characteristic behavior of the compound so formed dur- 
ing its decomposition. If water be taken, in order to once more break 
it up into its constituents, we have to bring to bear upon it as much 
energy, either as heat or in any other form, as was evolved during the 
formation of the water; and this is the reason why such enormously 
high temperatures are needed in order to dissociate water into oxygen 
and hydrogen. If, however, heat had been absorbed instead of being 
evolved, the decomposition of the body again renders the heat of its 
formation available as sensible heat. 

Compounds which give out heat during their formation, and absorb 
the same amount during decomposition, are called exothermic bodies ; 
while others which take in heat during their formation, and therefore 


1, The holophane globe was described in our issue of May 18, 1895, p. 690. 








decompose with rise of temperature, are called endothermic. This lat- 
ter class, though not large, comprises in its ranks several well-known 
hydrocarbons, such as acetylene and ethylene. 

There are methods for measuring the temperature of flames, or of 
solid matter heated in flames, other than such direct thermometric 
methods‘as the thermometer and thermo-couple ; and foremost among 
these stands the lunette pyrométrique. On measuring the temperature 
of the carbon particles in the acetylene flame and in the ordinary ethy- 
lene and coal gas flames, it is at once manifest that the temperature of 
the carbon particles is higher than the temperature of the flame itself, 
or of any substances heated in it—as, indeed, one would expect from 
the quality of the light emitted ; and one is met by the difficulty of ex- 
plaining how this high temperature of the carbon particles can be pro- 
duced if the flame in which they are present is at a lower temperature 
than the heated particles themselves. It is at once evident that the 
temperature of these particles, which emit the light, is dependent upon 
circumstances apart from the temperature of the flame itself ; and the 
endothermic nature of acetylene naturally turns one’s attention to the 
possibility of the heat stored up in this body playing an important part 
in the temperature of the liberated particles. 

The great French chemist Berthelot, whose researches have played 
so important a part in the history of explosives and hydrocarbons dur- 
ing the past century, found, while working out his celebrated theory of 
explosives, that acetylene could be suddenly decomposed into its con- 
stituents carbon and hydrogen by the explosion in it of a small quan- 
‘tity of mercuric fulminate, and that this property of being susceptible 
to detonation was shared by several other gases and vapors of an en- 
dothermic character—i.e., which contained heat stored in themselves. 

It seemed to me that if the heat already in the body had anything to 
do with heating up to incandescence the carbon particles in the flame, 
one ought to be able to detect this on detonating some of the gas. Hav- 
ing first ascertained the amount of light emitted when a charge of .1 
gramme of mercuric fulminate was fired in a close veseel containing 
air, I filled the vessel with acetylene, and detonated it with a similar 
charge of fulminate as was used before, and found that its sudden de- 
composition into carbon and hydrogen gave rise to a most vivid flash 
of light—the glass vessel in which the experiment was performed being 
thickly coated with a deposit of carbon from the acetylene, while the 
small paper case in which the fulminate had been inclosed was only 
locally scorched and not carbonized in the way one would have ex- 
pected from the great heat suggested by the intensity of the light emit- 
ted. Indeed, when the particles of carbon deposited from the acetylene 
were carefully removed from the paper, it was found that only at the 
parts where the fulminate had broken through had any charring taken 
place. 

Here, then, we see that it is possible, by the instantaneous decompo- 
sition of acetylene, to generate such intense local heating of the carbon 
particles liberated from the acetylene as to emit a most vivid light ; 
while the paper gives a proof that this intense heat is so localized in the 
products of decomposition as to give no time for it to act upon sur- 
rounding objects. 

Other cases of the same kind occur to one’s mind ; and, indeed, the 
ordinary experiment of firing gun-cotton on one’s hand or on a heap of 
powder without igniting the powder or scorching the skin, is a proof 
that, when rapid action takes place, though one knows that the temper- 
ature must be locally very intense, there is no time for the heat to be 
spread over the surrounding matter. For instance, the heat of the ex- 
plosion of gun-cotton is known to be 2650° C., or 4802° F.; and yet it 
cannot impart the 250° necessary to ignite the powder, or, indeed, to 
yield more than a pleasant glow of warmth to the skin when fired open 
upon it. It is perfectly manifest, therefore, that the intense local heat- 
ing during decomposition of the carbon particles in the flame would 
not of necessity cause an increase of temperature to the flame itself, es- 
pecially as the temperature recorded by thermometric instruments 
placed in the flame only gives an average temperatre of a considerable 
area of the flame, and not the temperature of the molecular particles in 
which the carbon exists. 

A still more simple method of showing the fact that acetylene decom- 
poses into carbon and hydrogen with emission of light, and one less 
trying to the nerves in the morning than detonation, is to pass acety- 
lene through a fine tube made of hard glass, aud to heat 4 or 5 inches 
of this tube by means of a flat-flame Bunsen burner. It is now possible 
to obtain glass tubing which will stand for a short period a temperature 
of nearly 1000° C., and in performing this experiment, we find that as 
the acetylene enters the heated portion of the tube it decomposes and 
gives the appearance of a small lurid flame burning in the interior of 





the tube, while the clouds of carbon liberated by this decomposition 
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flow forward through portions of the tube heated to an even higher 
temperature than that which brought about the decomposition, but 


emit no light. I donot think any clearer proof can be adduced that 
the decomposition of the acetylene will heat the carbon particles toa 
temperature at which they will emit light. 

Here, then, I think we have the chief factor in the luminosity of hy- 
drocarbon flames. It by no means follows that the presence of acety- 
lene in the interior of a flame must give rise to a luminous flame, as 
there are two factors to be satisfied before luminosity is attained. The 
first is that acetylene, or hydrocarbons capable of being converted into 
acetylene, should be present ; and the second, which is of equal impor- 
tance, is that the temperature should be sufficiently high to cause the 
rapid decomposition of the acetylene. 

It is perfectly possible for the temperature of a flame to be so little 
above the point necessary to decompose the diluted acetylene that, while 
some decomposes and renders the flame faintly luminous, the larger 
portion burns without decomposition. A good example of this is to be 
found in the combustion of alcohol, the flame of which contains as 
much acetylene as is to be found in a good coal-gas flame, but which is 
practically almost non-luminous. I alcohol in a small dish be ignited, 
it burns with a faintly luminous flame ; and if a bell-jar is placed over 
it, some of the products of combustion mingling with the flame still fur- 
ther cool it and render it non-luminous. But if a stream of oxygen is 
introduced under the bell-jar the temperature of the flame is at once in- 
creased and becomes highly luminous, while a cold porcelain vessel 
held in the flame is coated with soot. 

The temperature necessary to bring about the conversion of hydro- 
carbons into acetylene is but little affected by dilution, as it is chiefly 
radiant heat which is acting ; but dilution plays a most important part 
in increasing the temperature needed to cause the luminous decomposi- 
tion of the acetylene. This can be clearly shown by the experiment of 
passing acetylene through a heated glass tube into which a thermo- 
couple has been fitted, so that the temperature required for bringing 
about luminous decomposition can be measured. All air having been 
removed by a current of the mixture to be experimented with, the gas 
is allowed’to pass at a steady rate of flow through the tube, the point at 
which the thermo-couple is situated being steadily heated by a Fletcher 
blowpipe, while the temperature recorded on the scale is noted the mo- 
ment that incandescent liberation of the carbon commences : 


Percentage of Composition of Gas. Temperature Necessary to Cause 


Decomposition of Carbon with 





Acetylene, Hydrogen. Luminosity. 
100 0 780°C. 
90 10 896 
80 20 1000 


It was found impossible to obtain a glass tube which would stand 
temperatures higher than this. But on plotting out the points so ob- 
tained, and which gave a fairly straight line, it is seen that, even if 
the increase in temperature only continues for increased dilution in the 
same ratio as shown in the experimental determinations (which is ex- 
tremely unlikely) the reason of the destruction of luminosity in highly 
diluted hydrocarbon gases is at once explained, as an increase of each 
10 per cent. in the dilution would necessitate an increase of 100° C. in 
the temperature of the flame, and with 90 per cent. dilution a tempera- 
ture of above 1700° C. would be required to bring about decomposi- 
tion. 





Temperature required to decompose Acetytene with 
Separation of Luminous Carbon 


My reason for believing that it is highly improbable that, when dilu- 
tion is great, it only requires the same increment in temperature to 
bring about decomposition as when the dilution is small, is that, in all 
the work I have done on the effects of diluents on luminosity, and also 
in Professor Frankland’s researches upon the same subject, dilution 
with hydrogen and carbon monoxide acts regularly, and decreases the 
value of the illuminant in a direct ratio down to about 50 per cent.; 





while when the degree of dilution exceeds 60 per cent. a rapid falling 
away in the luminosity takes place—a fact which, I think, pointsclearly 
to a regular pro rata rise of temperature being needed for increase in 
dilution up to between 50 and 60 per cent., while higher degrees of di- 
lution need a far greater rise of temperature in order to bring about 
decomposition. 

When a simple hydrocarbon like ethylene or acetylene is burnt 
alone, the whole of the heat required to bring about decomposition is 
generated by the combustion, without decomposition, of a considerable 
proportion of the hydrocarbon. This means very large dilution at the 
spot where this luminosity commences, so that at the top of the non- 
luminous zone of an acetylene flame there is only some 14 or 15 per 
cent. of acetylene present diluted with nitrogen, hydrogen, water va- 
por and the oxides of carbon. 

It is manifest that the luminosity of a flame will be governed, not by 
the percentage of acetylene in the gas, but at the point at which the 
temperature is sufficiently high to bring about decomposition. In order 
to see if the percentage of acetylene present at the top of the non-lumi- 
nous zone bore any ratio to the illuminating value of the mixture, ex- 
periments were made in which mixtures of hydrogen and acetylene 
were burned at a small flat-flame burner, and the percentage of acety- 
lene was determined by gently aspirating out some of the flame gases 
from the top of the non-luminous zone : 





Analysis of Mixture. Acetyleneat Top Mluminating Value 
f of Non-Luminous of Flame for 5 
Hydrogen. Acetylene. me. Cubic Feet. 
65.5 34.5 3.72 14.0 
43.5 56.5 8.42 87.0 
0.0 100.0 14.95 240.0 


These results certainly seem to point to the fact that, with flames of 
the same size burning from the same burner, the light emitted by the 
flame is directly proportional to the percentage of acetylene present at 
the top of the non-luminous zone of the flame, provided always 
that the temperature is sufficiently high to complete its decomposi- 
tion. 

The theory I have tried to develop to you explains many points which 
the older ideas did not satisfactorily explain. It shows us why dilution 
with gases incapable of conversion into acetylene renders a gas flame 
non-luminous ; and we also find in it an explanation of why it is that 
gases—ethane, ethylene and acetylene—though containing the same 
number of carbon atoms in the molecule, give such widely different 
illuminating values. It also makes clearer the anomalies which have 
beset our path in the study of enrichment values. Much has yet to be 
done before the precise amount of luminosity due to this action is deter- 
mined. But I am convinced that this phenomenon, and the chemical 
changes leading to it, will be found to be the chief cause of luminosity 
in flame. 

I have continued the work, and though the experimental details are 
not yet ready for publication, I find that the main actions going on in a 
luminous flame may be described as follows: As the gas leaves the 
burner, those portions which come in contact with the air enter into 
chemical combination with the oxygen of the air, and give a film of 
flame in which the hydrocarbons, owing to dilution, are burnt, without 
any preliminary decomposition, into carbon and hydrogen ; the. tem- 
perature of this film varying according to whether the hydrocarbon is 
endothermic or exothermic. Acetylene, for instance, gives an intensely 
hot flame, owing to the heat evolved being the temperature of its com- 
bustion plus the thermal units due to its endothermicity ; while ethane 
would give a much cooler flame, as so much heat would be absorbed in 
its decomposition—#. e., much more ethane would be consumed to give 
a certain temperature than would be the case with acetylene. 

When the illuminating gas is a mixture like coal gas, the lighter the 
constituents are the more rapidly will they diffuse and so reach the out- 
side of the flame. The result of this is that the hydrogen and the 
methane are the first to burn; and the heavier hydrocarbon, flowing 
upwards between the walls of flame, become highly heated and con- 
verted into a mixture of acetylene and methane. 

Taking ethylene as the type of the unsaturated hydrocarbons present 
in the gas, the change would be represented by— 

Ethylene. Acetylene. Methane. 
3C,H, 2C,H, + 2CH,, 


and at the top of the inner non-luminous zone, 80 per cent. of the un- 
saturated hydrocarbons present are found to de acetylene. The temper- 
ature of the flame rapidly rises the higher the point; and at the spot 
where the luminosity of the flame commences, the temperature is up- 
wards of 1,000° C. This causes sudden and extremely rapid decompo- 





sition of the acetylene into its constituents— 
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Acetylene. Hydrogen. Carbon. 
C,H, = _ + C,. 


The heat thus liberated, having no time to dissipate itself among the 
other gases present, heats up the carbon particles to a temperature far 
higher than the avarage temperature of the flame—causing them to be- 
come incandescent, and so render the flame luminous; the incandes- 
cence of these solid particles being further aided by the temperature of 
the flame and by their own combustion, partly by the oxygen of the air 
and partly by the action of water vapor and carbon dioxide upon 
them— 


Carbon. Oxygen. Carbon Monoxide. 
(a) C + O = co. 
Carbon. Water Vapor. Carbon Monoxide. Hydrogen. 
OOo + 420. = > OOo m oR. 
Carbon. Carbon Dioxide. Carbon Monoxide. 
(e) Cc + co, = 2CO. 


It is the combustion of the carbon monoxide and hydrogen so formed 
which gives the upper portion of the outer non-luminous envelope to 
the flame. The small blue portion of the outer envelope at the base of 
the flame is caused by the rapid inrush of air—the nitrogen so diluting 
the hydrocarbon molecules at that point that they are burnt up without 
being first decomposed. There being, therefore, no separation of car- 
bon, there is no luminosity. The same blue color may be observed 
when a gas flame is rendered non-luminous by dilution either with ni- 
trogen or carbon dioxide. 

Beyond this point we cannot at present go, but I hope the considera- 
tions I have brought before you this morning will awaken new lines of 
thought in your minds, and that even if you are not at present willing 
t» adopt the theory that I have tried to make clear to you, you will not 
condemn it until those gentlemen who profess antagonism to it have 
some feasible experimental evidence to offer against it. 








[Concluded from p. 10.] 
Engineering Fallacies. 


or - 
[By President Henry Morton, Ph.D., in the Stevens Indicator. ] 


What I have written above shows that the ‘ doctrine of conservation 
of energy” is one calling for “‘ missionary effort,” even in the scientific 
circle surrounding such an instructor as The Engineer; and, stepping 
down to a lower level, I find another call for enlightenment in one of 
our most prominent daily journals. 

Thus, on the editorial page of the New York Sun, March 27th, is a 
letter signed Geo. H. Peabody, and headed ‘‘ Keely Heard from Again,”’ 
in which is announced the speedy exhibition of a ‘‘250-horse power 
commercial engine.” The chief evidence adduced in this letter in sup- 


port of the above claims is a quotation from the late Dr. Leidy, justly | e 


celebrated as one of the first anatomists and surgeons of the world, 
which reads as follows: ‘‘ Mr. Keely’s discoveries would astonish the 
scientific world, and the great worth of them could not be estimated.” 

That Dr. Leidy made such a statement, I have no doubt whatever, 
nor that he stood at the head of his procession ; but, that he was com- 
petent to investigate such a subject as the Keely motor tricks, is quite 
another matter. 

Having some personal acquaintance with Dr. Leidy, I know him to 
have been a man of perfect candor, and of a trustfulness of disposition 
which led him to accept any statement made to him as presumably cor- 
reet; and to go on believing, even when he saw that what he had been 
told might possibly be untrue. 

This is strikingly illustrated by a correspondence I had with him on 
the very subject of the Keely motor, as I will now relate. In October, 
1889, at the request of some friends, I had agreed to attend an exhibi- 
tion of the Keely motor, but, at the last moment, was prevented from 
doing so. 

A neighbor, however, who was a firm believer in Mr. Keely, went to 
the ‘‘seance,” and the next day reported to me in a vivid manner all 
that was done, relating, also, that Dr. Leidy was present and had ex- 
pressed surprise and conviction. 

So clear was the account of my friend, that I felt certain I could judge 
from his description how the operation was carried out, and I therefore 
wrote to Dr. Leidy, explaining my solution, and asking him a series of 
questions calculated to bring out any objections to my theory. 

He replied, admitting that my explanation was consistent with every- 
thing he had seen, but expressing the wish that I would come on and 
see for myself these ‘‘ wonderful experiments.” In other words, the 
Doctor, while realizing that the effects might be produced by a trick, 


could not believe that deceit had been employed, and that Mr, Keely 
was anything else than the honest investigator he pretended to be. 

This use, or abuse, of the reputation of men distinguished in some 
very different line of studies, which, in many cases, directly unfits them 
for the investigation of such fallacies, is a very common device, of 
which another example has come to my notice within a few days. In 
my previous article, I related the incidents of a visit to the workshop in 
Newark where Mr. Paine was exhibiting a perpetual motion electric 
motor. A few days since a letter from Mr. Paine appeared in a local 
daily, in which he denies the fact of my visit, and proceeds to substan- 
tiate the value of his invention by reciting the names of a number of 
distinguished men, all now dead, who took a financial interest in its 
development. (See note.) It so happens that I knew nearly all these 
gentlemen at the time referred to, and most that I said outside of my 
own observations was communicated to me by them. While, however, 
in questions of finance, politics, military affairs, details of mechanical 
manufacture and philanthropy, I would gladly sit ai their feet as a 
learner, there was not one of them whom I would trust to detect manip- 
ulations such as were involved in Mr. Paine’s exhibitions. 

A general, a governor, a millionaire, a constructor of small machines, 
and even the most benevolent and public-spirited of manufacturers, 
were far more likely (as in this case was actually proved) to be lambs 
easily shorn by a clever adventurer than competent detectives able to 


expose his methods. 


This is in fact one of the pitfalls that the young engineer needs to be 
warned of, and to avoid, namely, the risk of being led to accept a state- 
ment as true because it is credited and perhaps indorsed by some one 
prominent in business, or who is before the public (with good cause) for 
eminent achievements in some special field. The liability to be misled 
on unfamiliar subjects existing in high places is simply incredible, if 
the evidence were not overwhelming. For example, some few years 
ago I was called on to give testimony in a case which grew out of the 
circumstance that a gentleman of the highest standing in his commun- 
ity and the business head of a great chemical works, had allowed him- 
self to be persuaded, by means of fraudulent experiments, that, by a 


Note.—In kindness to Mr. Paine, I will assume that the question he 
has raised as to the fact of my visit and what I saw in the building in 
which his electro-magnetic engine was exhibited is one of memory 
rather than veracity, and, in this view, it is easily settled by reference 
to a letter published about the time of my visit by Prof. Henry A. Row- 
land, C.E., now of Johns-Hopkins University, Baltimore, Md., and 
which appeared in the Scientific American for 1871, Vol. 25, p. 21. 

In this letter Prof. Rowland relates how, on applying for admission, 
about 12 o’clock. he was told that the machine was not running then ; 
but that returning after 1 o’clock, he was admitted and taken up to the 
second floor of 2 itek building, where he found the inventor, some of 
his friends, and his machine ; also, that the machine was enveloped in 
a cast iron case, giving it the general appearance of a fan blower, and 
was seemingly operated by a battery, with a great development of en- 


rgy. 

Prof. Rowland then continues as follows: ‘‘The exhibition being 
over, on going down-stairs, in company with the rest, I tried the door 
of the room below, but found it locked, and the windows covered with 
papers. I desired to get in, but was met with the assurance that the 
room was rented by a man who was then absent. 

‘* This, I believe, is the last visit paid by an outsider to this wonderful 
invention. I have been there several times since, but there has been no 
admittance to me or to anyone else. I have since been to the owner of 
the building, and find that Mr. Paine rents the room to which I sought 
admittance, and also rents power in that same room, which is directly 
below that containing his machine. The engine from which the power 
comes generally stops work at 12 and starts again at 1, but sometimes 
works all day. 

‘* My visits there have established the following facts: First, that my 
friend and I were denied admittance at 12 o’clock, but were invited to 
come at 1. Second, that the shaft in the room below does not revo've 
between the hours of 12 and 1. Third, that the room below, containin 
power, was rented by Mr. Paine, but that he kept it carefully locked, 
and misguided me as to the tenant. Fourth, that the working parts are 
concealed in an unnecessarily strong case, well adapted to the conceal- 
ment of another source of power.” 

This is followed by much more to the same effect, but enough has 
been quoted to show that it is not my memory which was at fault when 
I related what I had seen at the time of my visit shortly before this one 
made by Prof. Rowland. That Mr. Paine should have forgotten the 
fact that, after declining his invitation in the morning, I nevertheless 
accepted in the afternoon, after my lecture preparations were completed, 
is entirely natural. ‘ 

As to the substantial accuracy of my memory about the ge of 
Mr. Paine’s company, the following brief quotation will, I think suf- 


ce: 

Scientific American, 1872, Vol. 26, p. 321. ‘‘ The Telegrapher states 
that the Paine Electro-Magnetic Engine Company bubble, late of New- 
ark, N. J., has gone up, that the inventor has left for the East, where 
the wise men came from, and that the stockholders have experienced a 





galvanic shock in the shape of a total loss of their interests.” 
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certain hocus-pocus process, a pound of ammonium sulphate could be 
made to yield twice the quantity of ammonia which it contained. 

The fraud, in this case, consisted (as was shown during the trial) in 
packing a quantity of the ammonia salt, out of sight, in the generating 
vessel, before the arrival of the gentlemen in whose presence the ‘‘ ea 
periment” was conducted. Curiously enough, the suit above referred 
to was brought by the representatives of the swindlers, to compel the 
confiding victim to pay some $40,000 for stock in a company which was 
to be formed for the development of the “invention.” Thanks to an 
array of learned counsel and an intelligent jury, the complainant was 
not successful ; but I should be sorry to have to pay the expenses in- 
curred by the successful litigant, to say nothing of the $5,000 cash he 
had given as ‘‘ earnest” to the ‘‘ promoters.” 

The fact is that for the investigation of such “ inventions ” a peculiar 
detective talent and experience are required; and, in all cases, it is pru- 
dent to have nothing to do with such schemes unless the entire conduct 
of the experiment is placed in the hands of the investigator. A demand 
for this will generally relieve anyone from the importunities of ‘‘ pro- 
moters” and ‘‘ inventors” of this class. 








Testing Prepared Tar. 


——_—__—_. 


(By Herr C. Lunge, in the Journal fuer Gasbelenchtung, and trans- 
lated for the Am. Manufacturer. | 


Prepared tar products are mixtures of coal tar pitch with distillates 
of coal tar in varying proportions. After the volatile products have 
been distilled from the tar, the hard pitch remaining in the still is diffi- 
cult to remove, and its use, in the hard state, is very limited. It may, 
however, be utilized by adding to the still fluid pitch some of the heavy 
oils, which are of little value for other purposes. According to the 
quantity and quality of the oils so added, semi-hard or soft pitch, as- 
phalt, varnish for iron, or “‘ prepared tar” can be produced. The latter 
term was probably at first applied to a preparation for roofing felt, etc., 
its advantages being that, the volatile constituents having been removed, 
it was free from smell and not liable to crack in drying. For both the 
manufacturer and user it is a great advantage for the benzol, phenol, 
naphthaline and anthracine to be removed without decreasing tbe use- 
fulness of the prepared tar, especially as, by regulating the quantity of 
oil added,any required consistency can be obtained. As under the term 
‘* prepared tar’’ many various compounds may be understood, it is de- 
sirable, in order to avoid disputes between the manufacturer and pur- 
chaser, to define what in each case the composition should be. 

In a case in which the author had to give a professional opinion it 
appeared that this was not defined, and the following proceedings are 
now proposed : 

Three samples of prepared tar, of German and Polish origin, were 
obtained, and these will be referred to as samples A, B and C. 

In making such tests, the use to which the tar is to be applied should 
be borne in mind, and the test should also be simple and rapid. Many 
of the properties of the tar, such as the quickness in drying, covering 
capacity, resistance to weather, etc., cannot be easily determined in 
laboratory experiments, but they at least admit of the uniform compo- 
sition of different deliveries being ascertained, and of their agreement 
with a normal sample. As an easy and accurate mode of testing, three 
points should be determined, namely, the specific gravity, the viscosity 
and the quantity of volatile matter. For the determination of the speci- 
fic gravity, it is proposed to use a specific gravity tube, with a glass 
stopper having a small groove filed in the side; the tube is filled with 
the tar to be tested and the stopper inserted, so as to force the superfluous 
tar through the groove ; after weighing, the tar is poured out, and the 
vessel is cleaned by wiping out with blotting paper and a little oil. 
Thick tar frequently contains air bubbles, which can only be separated 
by continued heating. The operation may also be effected by partially 
filling the tube with tarand weighing. Let (a) represent the weight of 
the empty tube, (0) its weight filled with water at 59° F., (c) the weight 
filled to about } its height with tar, and (d) the weight when the re- 
mainder of the tube is filled with water. The tube, with the stopper 
removed, is stood for an hour in hot water until all the air bubbles are 
expelled and weighed after cooling. The required specific gravity of 
the tar will then be equal to : 

c—a 
b+e—(a+d) 

By this means the specific gravity of the tar, sample A was found to 
be 1.1649 at 64.4° F., of sample B, 1.1972 at 73.4° F., and sample C, 
1.2424 at 68° F. 





With prepared tar, the viscosity is in many cases of much importance; 
this cannot be cetermined in the manner usually adopted for oils, etc., 
and a specially designed hydrometer was used for the purpose, the rate 
at which the instrument sank in the tar to a fixed point being taken as 
a measure of the viscosity. The instrument differs from ordinary hy- 
drometers in being made of very stout glass; the body is cylindrical, 
with a semi-spherical lower end ; it is about 4 inches long and 0.8 inch 
external diameter, and is surmounted by a stem 8.9 inches long and 0.3 
inch diameter. On this, 0.6 inch above the conical neck, the specific 
gravity of 1.400 is marked, and the specific gravity figures are con- 
tinued upwards to 1.050, which occupies altogether a length of 7.5 
inches, the wnost important part of the scale, up to 1.250, being at a dis- 
tance of about 3.2 inches from the neck. The instrument is weighted 
with shot, held in place by sealing wax, and it weighs about 600 
grains. 

The tar to be tested is put in a cylindrical vessel to such a height that, 
when the tester is inserted, the vessel is nearly full ; the tar is then well 
mixed and the temperature determined, the cylinder is then stood in 
cold water until the tar reaches a temperature of 59° F. The tester is. 
then inserted up to the mark 1.250, withdrawn and allowed to drain. 
Aseconds watch is then taken in one hand and the tester in the other. 
The latter being held so that its lower end touches the surface of the 
tar, and it is let go when the seconds hand reaches zero. The tester 
sinks rapidly until the contracted portion is reached, and then goes 
much slower ; when the mark 1.250 is reached the time is observed, the 
instrument is then taken out and allowed to drain for two or three 
minutes, after which a second observation is taken. Three or more 
observations should be made and they should agree to within two or 
three seconds. The point 1.250 is sufficiently below the specific gravity 
of a normal prepared tar, so that the hydrometer sinks very slowly at 
last, and it is found that small differences in the weights of the testers 
do not materially affect the results. With tar A, at a temperature of 
59° F., the sinking of the instrument varied in time between 34 and 37 
seconds, and at 76° F. the time was from 10 to 12 seconds. With tar B 
at 59° F. the time occupied was from 69 to 72 seconds, at 72° F. 40 to 41 
seconds, and at 74.3° F. 32to 33 seconds. Tar C was barely fluid at or- 
dinary temperatures and could not be satisfactorily tested in this man- 
ner, as at 74.3° F. the instrument took several hours to sink to the 1.250 
point. 

With regard to the volatile constituents, it would probably be suffi- 
cient to stipulate that a prepared tar, at a given temperature, should 
yield a certain quantity of distillates; but there are many practical diffi- 
cultiesin determining this ; the boiling points of some of the constituents 
are above that of mercury, and any thermometer, even if made of hard- 
ened blass, would become incorrect with use. 

A preferable plan is to distill 100 grams in a hard glass tubular retort 
over an open flame, until a determined quantity of the volatile com- 
pounds has passed over ; the specific gravity of the distillate is then de- 
termined, and, after cooling, the retort is broken and the specific grav- 
ity and softening point of the pitch ascertained. If the first trial does 
not yield a normally hard pitch, another test is made, the distillation 
being continued for a longer or shorter time, as the conditions of the 
first trial indicate to be necessary. A second, or, atthe most, a third test 
will give the required result. 

The following examples illustrate the operation: From 100 grams 
of tar A 50.2 cubic centimeters (3 cubic inches) of oil were distilled of 
0.063 specific gravity, or 53.4 per cent. by weight of the tar ; the specific 
gravity of the pitch being 1.2938 at 73.4° F., the pitch having a dull 
luster and would not soften in water at 208° F., which proved it to be 
hard pitch. In asecond trial 44 cubic centimeters (2.68 cubic inches) 
of oil, of specific gravity 1.040, or 45.7 per cent. by weight, were dis- 
tilled off. The specific gravity of the pitch was 1.2852 at 68° F., and it 
was difficult to knead at 163° to 167° F.; at 184° F. it was quite soft, 
and it melted at 208° F., showing it to be somewhat too hard. Ina 
third trial 40 cubic centimeters of oil were distilled off, the specific 
gravity being 1.041, or equal to 41.6 per cent. by weight of the tar. 
The remaining pitch had a specific gravity of 1.2704 at 73.4° F.; it was 
difficult to knead at 122° F., and very soft at 140° F., and was therefore 
somewhat below medium hard. From this it is concluded that this 
prepared tar contains about 43.5 per cent. by weight of oil and 56.5 per 
cent. of fairly hard pitch. Similar particulars are given for tars B 
and C. 

From such tests certain definite conditions may be fixed for estimat- 
ing the quality of the prepared tar, such as the specific gravity, the vis- 
cosity and the quantity of volatile compounds. In most cases three 
tests will be found unnecessary, as the specific gravity and the viscosity 





will suffice for determining the value. 
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The Hunt System of Narrow Gauge Railways for Manu- 
facturing Establishments. 
aa 2 Sale 

The fact that narrow gauge railways for handling and transferring 
coal, castings, parts of machinery, and materials of all kinds in and 
around manufacturing establishments play a very important part re- 
specting economy in the operation of a plant, is daily more fully ap- 
preciated, especially in a plant of considerable magnitude or where -the 
various departments are in separate buildings. 

A system of cars and tracks is as much a ‘‘machine” as a lathe, 
a steam hammer or a 
loom, and should be 
judged in the same 
way. The saving in 
time and labor assured 
by its introduction, the 
increased efficiencies of 
other machines, or of 
the whole works, at 
once effected, the great- 
er protection against 
damage afforded mater- 
ial being handled or 
moved, and the general 
convenience must be 
balanced against the in- 
terest on the investment 
and the expense of 
maintenance. 

In putting in a rail- 
way of this kind many 
questions arise which 
require careful consid- 
eration, such as, ‘‘What 
gauge is the best for this 
purpose?’ ‘* What ra- 
dius curves should be 
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used?’ ‘*How heavy should the rail be?’ ‘*‘ What style of cars will 
be best?’ ‘‘ What kind of cross ties should be used?’ ‘‘ How shall 
the switches and crossings be made?’ ‘‘Can turntables be avoided ?”’ 
‘* What will be the effect of grades,” etc., until it looks as though one 
would have to abandon his regular business to decide these details. 
There is, however, no necessity of doing this, if one determines at the 
outset to put in a thoroughly tried and reliable system, leaving as far 
as possible the entire matter, with all vexatious details, to the experi- 
ence and expert judgment of the builders. 

The Hunt system of narrow gauge railways for industrial establish- 
ments is in this counection worthy of notice. These industrial rail- 
ways are built by the well-known C. W. Hunt Company, 45 Broadway, 
New York, who have for many years given the subject careful consid- 
eration, and have acquired an excellent reputation as builders of high 
grade machinery of this class. 

In determining the gauge and the radius of the curves most suitable 
for an industrial railway, it is necessary to take into consideration all 
of the circumstances under which it is to be used. The C. W. Hunt 
Company believe that if the gauge adopted by them (214 inches, meas- 
ured from the outside to the outside of the heads of the rails) is not the 
ideal one, it comes very near to being so. In all of the railways that 


they have built they have never had a user even suggest that a broader 
gauge would be better for any purpose. 
In a manufacturing establishment the curves should be of so short a 
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radius that every part of a factory can be reached directly without ex- 
pensive and troublesome turntables. The Hunt Company state: ‘‘Our 
standard curves are 12 feet radius, measured to the center of the tracks. 
This radius is almost exclusively followed in manufacturing establish- 
ments where cars are usually moved by hand, because cars can be em- 
ployed with a running gear which runs as easily on a curve of 12 feet 
radius as on a straight line, the axles taking a radial position with the 
outer wheel running on the flange, instead of on the tread, thus enab- 
ling workmen to move double the load they could with ordinary cars. 
It is for this reason that we build our railways with outside flanged 
wheels. These varia- 
tions from ordinary 
railway practice make 
no difference whatever 
in the operation of the 
general construction, 
except that the curves, 
switches and frogs must 
be especially arranged 
to suit wheels with out- 
side flanges.”’ 

The load which can 
be carried on a railway 
depends not upon the 
gauge but upon the 
strength of the track, 
consequently whatever 
strength is needed tocar- 
ry a certain load can be 
obtained with a narrow 
gauge as readily as with 
the standard 4 feet 84 
inch gauge. 

The Hunt cars, which 
are of improved con- 
struction, are fitted with 
a flexible wheel base, 
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the axles taking a radial position on a curve, the wheels and the curve 
being so proportioned that there is no slipping whatever to cause fric- 
tion. This departure from the old style rigid base cars is an important 
feature of the Hunt system, and its advantage will be at once appreci- 
ated by anyone who has had experience with rigid wheel base cars. The 
principle on which the cars turn a curve is illustrated in Figs. 1 and 2. 
A cylinder rolls on a plane in a straight line without sliding friction; a 
cone rolls on a plane in a circle about its vortex without sliding fric- 
tion. If both of the wheels of a car running on a curve have the same 
diameter as the cone would have each rail, they are portions of the 
cone, and the wheels would run around the curve without sliding fric- 
tion, the axles taking a radial position. The illustration, Fig. 2, clearly 
shows that, if correctly made, there will be no sliding friction in pass- 
ing the curve. In applying these principles the outer rail around the 
curve is made of a special form so that the wheel runs on a flange in- 
stead of on a tread. The axle bearings are pivoted in the center, be- 
tween the wheels, permitting them to take a radial position as the 
wheels direct. 

Could the wheels be made absolutely round and exactly to the theo- 
retical diameter, and the tracks perfectly smooth and laid to an exact 
circle, the cars would then pass around a curve as easily as on a 
straight track. Although it is impossible in commercial machinery to 
fully realize theoretical conditions, the difference between the running 
gear as furnished by the C.W. Hunt Company and the ideal onesisslight. 
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Rigid wheel base cars do not run easily around a curve because one 
of a pair of wheels of the same diameter secured rigidly to the axle 
must slide on the rails a distance equal to the difference in the length of 
the inner and the outer rail. In a car having two pairs of wheels, with 
the axle boxes rigidly connected to the frames, not only must this slid- 
ing take place, but it is increased by the unfavorable position in which 
the axle holds the wheels, as the axles cannot take a radial position, 
which is the one most favorable. Beside the standard cars illustrated 
in their latest catalogue, No. 9,504, the C. W. Hunt Company are pre- 
pared to furnish cars of special design for carrying all kinds of material, 
and in this system of narrow gauge railways offer apparatus embracing 
in its construction all the latest improvements in machinery of this 
class. 








Dickerson’s Process and Apparatus for the Production 
of Acetylene Gas from Calcium Carbide. 
— 

On June 25th U. S. Letters Patent (No. 541,526) were granted to Mr. 
Edward N. Dickerson for an ‘‘Improvement in Process of an Apparatus 
for the Manufacture of Combustible Gas.’ Using the words of the 
specification : 


This invention relates to an improvement in processes of and appara- 
tus for the manufacture of combustible gas produced by bringing to- 
gether two combining materials, which by their chemical action pro- 
duce the resulting gas, and is especially applicable to the production of 
acetylene gas by bringing together calcium carbide and water. 

The apparatus is arranged to feed the water to the calcium carbide or 
the calcium carbide to the water intermittently, as such feeding may be 
necessary to supply the gas consumed, and in order to accomplish this 
result I operate said feeding devices bya governor which causes the 
operation of such feeding devices intermittently as the gas is consumed. 
As shown, a governing holder is provided which receives the excess of 





























gas due to the feeding in of the gas producing material. It would be 
disadvantageous in devices of this kind to connect the feeding device, 
say the water feeder intended to spray the water upon the calcium car- 
bide, directly with the governor in such way as that the water cock 
might stand open, because the generation of gas is not instantaneous, 
and an excess of water beyond the capacity of the holder might be fed 
into the carbide before the governor:operated. By my device I propose, 
therefore, to feed in only so much water as will not fill the holder to its 
capacity, and no other charge can be fed to the holder until the holder 
has become emptied to the desired point. The operation both of feeding 
the water to the carbide and of feeding the carbide to the water is sub- 
stantially the same in principle. By my device, also, I provide for re- 
moving the products of decomposition of the carbide, principally lime, 
without stopping the operation of the machine. 

The invention will be readily understood from the accompanying 
drawings, in which Figure I. represents a vertical elevation, mostly in 
cross-section ; Fig. II., a modification of the generating chamber, show- 
ing a different method of removing the refuse ; Fig. III., an end eleva- 
tion of the feeding-in valve ; Fig. IV., an elevation of the same at right 
angles to Fig. III., mostly in sections ; Fig. V., a section through Fig. 
IV., on the line x x, In the drawings similar numbers refer to similar 
parts. 








I will first describe the operation of the apparatus with reference to 
Figs. I., III.; IV. and V. 

1 represents the governing gasholder of any suitable construction ; 
4, the generating chamber ; 11, hopper or water supply connected with 
the generating chamber by pipe 13 and spraying device 16 ; 12, pipe 
connecting generating chamber with gasholder; 5, tumble-bob stop- 
cock intermittently operating and alternately communicating with the 
hopper 11 and generator 4; 10, arm for operating the tumble-bob stop- 
cock-; 2, chain connected with the gasholder and operating the arm 10. 
In the operation, as shown in Figs. I., III., IV. and V., the water is 
designed to be fed upon a body of calcium carbide 17, in generator 4. 
The feeding-in cock 5 is provided with plug 6, having therein an an- 
gular channel 7, 8. This cock is operated through a right angle by any 
well-known form of tumble-bob contrivance, controlled by governing 
holder 1. In the position shown in Fig. V., the gasholder has risen and 
thrown the tumble-bob weight 9 to the position shown in dotted lines 
in Fig. I. At this point, therefore, a charge of water fills the chamber 
7, 8 of the cock. This chamber may be made oblong, as shown in Fig. 
IV., to increase its capacity, if desired. In the position shown in full 
lines in Figs. I. and III., the channel 8 is connected with the delivery 
pipe 13, and the charge of water has been delivered to the carbide, the 
entry of the water to the cock being of course shut off by the revolution 
of the cock. When the water is delivered gas is generated from the car- 
bide 17, in generator 4, thereby raising the gasholder 1, which enables 
the plug 6 of cock 5 to receive an additional charge of water which is 
retained in the cock until the holder has again descended tothe position 
shown in Fig. I., when it is delivered upon the carbide. The amount 
of water which the cock witleontain is not sufficient when entirely con- 
verted into gas to produce gas in excess of the capacity of the holder, 
and as no additional water can be received in the holder until after the 
holder has again been discharged, the apparatus is entirely safe from 
any over production of gas. When the carbide 17 is used up it may be 
discharged by door 20, or preferably washed out by water pipe 18 
through delivery pipe 19. The various pipes in this apparatus are, of 
course, provided with suitable stopcocks to open and ciose them as de- 
sired. A subsequent charge of carbide is then placed in the generator 4 
and the operation recommences. 

In. Fig. II., the same device is shown as in Fig. I., excepting that in 
this case it is intended to feed the carbide to the water. In this case, of 
course, it 1s necessary that the carbide shall be reduced to. a powdered 
condition. It is then placed in the hopper 11, which may be provided 
with cover 21 to prevent accidental escape of gas. In this case the bot- 
tom of the hopper 4 is open and is sufficiently below the level of the 
water 22, to furnish the pressure necessary to deliver to the gasholder 1 
through pipe 12. The generated gas rises through the water and the 
lime settles to the bottom of the water receiver 23, whence it can be con- 
tinuously removed by a flow of water through pipe 18, which water es- 
capes through the overflow 19. The lime itself will mostly settle in the 
part 24 of the water chamber 23, whence it can be removed as desired, 
without stopping the operation of the device. 

The inventor’s claims are: 

1. The process of producing illuminating gas without the addition of 
heat, which consists in intermittently bringing in contact with each 
other a determined quantity of a liquid or asolid, which, by their union, 
produce a fixed gas, the said intermittent additions producing deter- 
mined quantities of gas, substantially as described. 

2. The process of producing illuminating gas without the addition of 
heat, which consists in intermittently bringing in contact with each oth- 
er a determined quantity of a liquid or a solid, which, by their union, 
produce a fixed gas, the said intermittent additions producing deter- 
mined quantities of gas, and of determining the frequency of said pro- 
duction of determined amounts of gas by the consumption of the gas, 
substantially as described. 

3. The combination of the gasholder 1, the valve 5 having a chamber 
therein of determined capacity, and a connection between the holder 
and the said valve for operating the same, the said valve having a cham- 
ber of fixed capacity alternately connecting with the feed and the deliv- 
ery, thereby at each operation feeding the measured contents of the 
chamber into the gas generating chamber 4, substantially as described. 

4. The combination of the gasholder 1, operating a feeding-in valve 
containing a chamber alternately connecting with the feed and delivery 
of the apparatus, and delivering the contents of the chamber at each 
operation, of the generating chamber 4 connected therewith, located in 
the water chamber 23 having its open bottom at a sufficient distance 
above the bottom of the chamber 23 to allow of the withdrawal of the 
material fed through chamber 4 by the valve 5, and means for with- 
drawing said material, substantially as described, 
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Coal Storage Plants of the Philadelphia and Reading 
Railroad. 
———<— . 

At the June meeting of the Engineers’ Club, of Philadelphia, a paper 
on the subject named in the heading was read by Mr. William D. 
Beatty. The author said: In order to provide for the demands of the 
coal trade, it has been found necessary to store coal in large quantities 
in order to be ready for emergencies. The mines, as a rule, work only 
part of a week, and the further possibility of strikes, flooding of the 
collieries, blockades, and various other causes, make it necessary to 
have a large supply on hand to meet the demands which may be made. 

There are two general methods of coal storage, first the Hillside sys- 
tem, generally situated in the mining regions, and second, what may 
be termed the Level Floor system, generally located at or near the ship- 
ping points. 

In the Hillside system large bins are constructed on the slope of a 
hill, and a dumping track led along the top of the slope. The coal is 

dropped from the cars on the dumping track and rolls down the hill 
till stopped by the front of the bins. From the front of the bins a series 
of plank run back horizontally till they strike the slope of the hill, 
thus helping to arrest the coal and forming the beginning of the coal 
pile. 

It is generally reloaded by an underground chain conveyer. This 
conveyer runs along the whole front of the storag. plant, and is oper- 
ated by a rope drive. The coal is led into the conveyer trough by men 
with short lengths of sheet iron, and the conveyer thus carries it to a 
central hopper. Here another conveyer picks it up and carries it up 
an inclined plane to a tower, where it is screened and loaded into cars. 
Both the Schuylkill Haven and the Mahanoy City plants of the Read- 
ing Company are operated on this system. 

The Schuylkill Haven plant was first operated by dumpcars running 
back into the coal piles and then forward to a reloader track on a wharf 
constructed at the foot of the slope. From the edge of the wharf the 
coal was dropped through a screen and chute into the cars. This system 
is still used at Schuylkill Haven in connection with the later one. 

The second, or Level Floor system, is well illustrated by the present 
plant at Port Richmond, Philadelphia, and the new plant now being 
constructed there on the Dodge coal storage system. The latter occu- 
pies about 15 acres in the neighborhood of the present coal piers, and 
will consist of six piles of coal, two of 20,000 tons each, two of 30,000 
tons each, and two of 40,000 tons each, making a storage capacity of 
180,000 tons. 

In this system the coal is stored by a chain conveyer, carried by a 
braced truss, constituting a trimming machine or trimmer. The appa- 
ratus for reloading consists of a pivoted ground conveyer with a flight- 
ed chain, an inclined plane carrying troughs for lifting the coal, and a 
tower for screening and delivering to the cars. Generally in this sys- 
tem two trimmers and one reloader constitute a group, but in this case 
the two groups are each composed of three trimmers and two reloaders. 
There are thus six trimmers and four reloaders, with inclines and 
screening towers, used in the operation of this plant. 

The trimmers span the coal piles at an angle of 27°, which is about 
the natural angle for coal in large quantities. The diameters of the coal 
piles are 232.4, 265.4 and 291.4 feet, and their altitudes are respectively 
59.2, 67.7 and 74.4 feet. 

The coal to be stored is run in on the dump track and dropped into a 
hopper. The hopper pit consists of a steel tank embedded in brick ma- 
sonry and encloses the lower end of the conveyer trough. Above this, 
timber joists and planking lined with sheet iron form the hopper. 
Through a small door in the hopper, controlled by an outside lever, 
the coal drops into the conveyer trough, where it is picked up by the 
flights on the chain and carried to its position in thepile. This position 
is determined by a sliding sheet 12 inches wide, which winds on a drum 
at the foot of the trimmer, and forms the bottom of the conveyer trough. 
This sheet is worked by hand gearing, and its upper end is thus made 
to follow the receding apex of the coal pile, continually feeding the pile 
from the apex, and further allowing the coal to drop but a few inches. 
The conveyer chain having deposited its coal, runs onto a sprocket 
wheel at the head of the trimmer, then back along the top on guide* 
angles supported by steel frames bolted to the trimmer, to another 
tower at the foot, whence it runs vertically to the hopper pit and up 
the trimmer again. 

When the coal is wanted for shipment, the reloader is moved to the 
edge of the coal pile and the chain set in motion. The flights on the 
chain then pick up the coal and carry it up the incline to chutes lead- 
ing to shaking screens in the tower, where it is screened and loaded 
into the cars. By means of a screw and lever the shaft on the reloader 


carrying the head sprocket wheel may be moved forward or back, thus 
keeping the chain always at the proper tension. 

The conveyer chain travels on the wearing plate to the foot of the 
incline, then up one side of the incline in a trough to a sprocket wheel 
on the head shaft in the screening tower, thence down the other in- 
clined trough and around the other side of the reloader to the starting 
point. This conveyer chain is continuous over both reloader and in- 
cline, thus saving one dump with its consequent chance of breakage. 
It is guided by horizontal wheels at the short end of the reloader, and 
by holding down wheels at the point of junction of the horizontal and 
incline, thus keeping the flights in direct contact with the coal. On 
both the trimmer and the reloader there is a guard over the chain, 
which serves still further to prevent the flights mounting the coal at 
any point. 

Two wire ropes pass over spools on a hollow vertical shaft ai this 
point and run back under the incline, one to the lever controlling the 
reloading drums, and the other to the lever controlling the chain move- 
ment. The man stationed on the platform thus has absolute control of 
the reloader, and is in the best position for directing its movements. 

The screens are of the shaking type and are double, the top one sep- 
arating the sizes, the lower one taking out the dirt. The mesh of the 
top screens in the different towers varies according to the size of coal 
handled, but the screens themselves may be changed in a short time. 
They are suspended by wrought iron links and are worked by eccen- 
trics on a shaft connected by chain belting with the main shaft in such 
a way that the oscillation of the screens takes place whenever the re- 
loader chain is working ; the top screen leads directly to the long chute, 
and coal passing over the screen is loaded into cars on the first track. 
Cars on both tracks can therefore be loaded at the same time. 

The power plant, operated by four independent Buckeye engines of 
100-horse power each, was then described. 

The other conveyer systems of the Philadelphia and Reading Rail- 
road at Fairmount avenue and Ninth street station, Philadelphia, were 
also briefly described, and the author closed by stating that the new 
plant has a nominal capacity of three tons a minute; but the experi- 
ence of similar plants has been that, including delays from breakdowns, 
stoppage to get out the cust, delay in shifting, and the usual troubles 
that occur in any large plant, 1,000 to 1,400 tons lifted, and the same 
amount dumped, constitute a fair day’s work. The higher figures are 
for the later plants constructed on this system, and there is every rea- 
son to believe that the Richmond plant will at least equal, if not ex- 
ceed those figures ; but, even taking the low estimate, there will be a 
large saving in the cost of handling over present methods when the 
new plant goes into operation. Besides that, it furnishes its own car- 
haul, reducing the locomotive service to a minimum, and by the con- 
tinuity of the reloading system, and by having a very small drop for 
the coal at transfer points, reduces the waste from breakage to a very 
small amount. There will also be a very large saving in fuel, but the 
plan of burning screenings may of course be applied to other power 
plants as well, and is not essential to this system. 

Figuring on past records of cost, and allowing a fair estimate for the 
working capacity of a plant, it is expected that a saving of $35,000 or 
$40,000 a year in the cost of handling will result from the operations of 
the new plant. 








Test of a Cahall Boiler Using Blast Furnace Gas. 
pa ae 

The Iron Age says that the Pittsburgh Testing Laboratory has just 
made a report on a 10-hour test made on May 10 on a Cahall boiler, at 
the blast furnace of the Salem Iron Company, Leetonia, Ohio, using 
blast furnace gas. 

The boiler tested was a direct fired Cahall water tube boiler, having 
108 4-inch tubes 22 feet long, and 2,500 square feet of heating surface. 
The diameter of the steam drum is 80 inches, the height 80 inches ; the 
diameter of the smoke flue 34 inches ; the diameter of the mud drum 68 
inches, height 48 inches; height of the smokestack 50 feet, diameter 38 
inches ; dimensions of grate 3 feet 6 inches by 6 feet, consisting of 14 
sections 3 feet by 6 inches, having 1} by } air space and }-inch metal ; 
grate surface 21 square feet ; rated by the makers as 250-horse power. 
The height of furnace stack is 76 feet ; the diameter of downcomer 6 
feet. The flue coming from the downcomer, besides supplying the 
boiler tested, furnished gas for four stoves, one battery-of three boilers, 
and one of eight boilers, all of the two-flue type. Dimensions of the 
main gas flue are 4 feet by 6 feet. The boiler tested was at the end of 
this flue, and therefore the pressure and quantity of gas were much less 
than at the other boilers. Capacity of the blast furnace is approximately 
200 tons per day, four casts being made every 24 hours, during which 
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the gas is off for a period of 10 or 15 minutes. The steam generated 
supplies three blowing engines and several pumps. 

The blast furnace gas was fed through two burners, with an area 
each af fhe outlet-of 80 square inches, or a total of 168 square inches. 


These two burners were located one on each side of the fire door. The 
coal used as a lighter to the gas was Cherry Valley bituminous slack. 


The following are the analyses of the yas used, two samples being taken 
during the test : 





No. 1. No. 2. 

Carbon dioxide........... 10.10 per cent. 9.70 per cent. 
oe ae 2.00 ‘ 2.40 ‘ 
Carben monoxide........ 24.40 ‘* 26.02 ‘ 
Pi séccacnesucems ses 210 .* 36 CSS 
OUI alain ngs ashen s qace 61.40 ‘“ 61.52 ‘ 
B.T.U. per cu. ft. at 32°F. 90.50 * 90.02 ‘ 

The analysis of the coal used was as follows: 

RA tes wanihdide dbn>subiw dev cscomhabes 72.09 per cent. 
Ri eien Sie sh Gane CER aRSR 4.2% ‘ 
SE i cine tahini erccns densececadeds 1m 
Nitrogen and Oxygen..... acess taeaees ae.“ 
MN Maite -ses Raab eRe sbucsted se<eee ies ja ee 
RT nS eR ae Pe 1.23 “ 
B.T.U. 13,276 per pound of coal...... 100.00 ‘ 
The following is an analysis of the gas at the downcomer : 

CRONE CUOMO 0.55680 cc cane ccccscdcsaes 11.50 per cent. 
Ras cig ns 1h. 40biinbae buns cemeeert gamer 
ON PONE ya a50 au.sh\esiaen vim eeace ie 27.90 ‘ 
can cneecescesessceseecSieetnes Lee... “ 
PN 4 hic avon han.» scien ac tinane Lee 58.54 ‘* 
B.T.U. per cubic foot gas at 32° F........ 100.92 ** 


The average temperature of the gas at the downcomer was 574.3° F. 
and at the burner 454.7° F. Theoretically one pound of coal is equiva- 
lent to 283.10 cubic feet of gas at 454.7° F. as used or referred to 30° F. 
147.08 cubic feet. Therefore, 566,200 cubic feet of gas at 454.7° F. as 
used is equivalent to a ton of coal, or referred to 32° 294,160 cubic feet 
of gas equals one ton of the above coal. Natural gas in the vicinity of 
Pittsburgh varies from 30,000 to 40,000 cubic feet as equivalent to one 
ton of coal. One will thus see that this gas is of exceedingly low effi- 
ciency. 

The water used was measured in two supply barrels, each being filled 
until the telltale ceased to drip, when these barrels were emptied into a 
third or suction barrel, from which it was fed into the boiler by a small 
Snow duplex steam pump. The weight of each of these supply barrels 
was carefully ascertained by filling and weighing both before and after 
the test. The pump was connected to the blow-off in the bottom of the 
outside circulating pipe, and had rather a tendency to feed the boiler 
against the circulation. As there were not proper facilities and con- 
nections in order to feed with the circulation, it was decided not to dis- 
connect the regular feed todo so. Just before the time of starting the 
test the water was shut off from the regular feed by two globe valves, 
and the check valve opened in order to make sure that no water went 
into the boiler other than by the pump. The total amount of water 
evaporated was 81,647 pounds, average temperature of feed 198° F. At 
the start of the test the height of the water in the waterglass was meas- 
ured, and a red band placed around it. At the close of the test the 
water was brought to this height and marked. The water used was the 
hot feed-water which regularly supplies the other batteries of boilers, 
being drawn from the main feed pipe run from the heater, a large open 
heater being used. 

The temperature of the escaping gases in the stack was determined by 
a nearly new pyrometer made by Oelschlaeger Bros., New York. This 
pyrometer was placed about 2 inches above the swing of the damper. 
The average temperature of escaping gases was 504.5. The damper in 
the stack was left open or nearly open during the whole test, which 
showed that the tubes take nearly all the heat, which they should, from 
the burning gases. Two samples of gas were taken from the stack dur 
ing the test, about four hours apart, which show a fair combustion. 
Following are analyses of the same: 


No. 1, No. 2. 
Carbon dioxide............ 20.56 per cent. 19.46 percent. 
ORFGOR eos o's vvdscrcveccccs 5.10 " 5.30 se 
Carbon monoxide.......... 0.34 =‘ 0.14 ” 
MPN o ssisicccceveescns none ‘ none ‘ 
Pi cccnnepncssveress 74.00 ‘* 75.00 % 
B.T.U. per cu. ft. at32°F.. 116 ‘ 0.478 =“ 


The steam pressure was fairly constant, averaging 96.3 pounds. The 
safety valves were loaded at 100 pounds. 








The calorimeter used was a throttling calorimeter manufactured by 
the Crosby Valve and Gauge Company. Calorimeter tests were made 
with sufficient frequency to determine the quality of the steam ; 0.40 of 
1 per cent. moisture was found. 

Observations were taken every 15 minutes during the 10 hours, and 
the average of these was used in the results obtained. 

The results of this test in the main are very satisfactory, as low tem- 
peratures in the stack were obtained and thesmall amount of lessthan 38 
pounds of slack per hour was used, and yet the boiler exceeded its rated 
capacity. While theexcess was not very marked the conditions under 
which the boiler made this excess over the rated capacity were such as 
to reflect great credit on the boiler. This boiler is one of a battery of 
two Cahall boilers. As stated before, this boiler is located at the end of 
the flue coming from the downcomer, and the pressure and amount of 
gas are not sufficient to supply these two boilers with enough to develop 
a high percentage over their rated capacity. These two Cahalls generate 
so much steam that the Salem Iron Company now have an abundance 
of steam, which they never had in the past. For this reason the boilers 
were not forced. If this boiler were situated in the place of some of the 
other antiquated ones now running it would, without doubt, run very 
much over its rated capacity. One point to be noticed is that this boiler 
developed power from blast furnace gas only, as the amount of slack 
fired was merely to keep the grate covered and to furnish a lighter for 
the gas. The manner in which the gas burned, expanded in the com- 
bustion chamber, passing around and through the tubes with great 
force, was most satisfactory, and is borne out by the low temperature 
and the analyses of the gases in the stack. From watching the action 
of the burning gases through the cleaning doors we can say without 
hesitancy that the manner of burning the gases in the combustion 
chamber before it reaches the tubes is a most excellent one. We think 
the high evaporation obtained exceedingly satisfactory and the per- 
formance of this boiler in every way most creditable. The results are 
summarized as follows : 


Grate surface, square feet...........0.eeeee 21 
Heating surface, square feet...........+..00. 2,500 
Dashtsess of test; hoes cas ds ceccicccccse 10 
Duration of test, actual hours.............++: 9.6 
Cubic feet of gas, total, at 454.7° F..... ..... 1,987,738 
Cubic feet of gas per hour, at 454.7° F........ 207,056 
Cubic feet of gas, total, at 32° F.............. 1,632,673 
Cubic feet of gas per hour, at 32° F.... ...... 107,57 
Pounds of coal fired. 106g) occ ccssciccccccvcs 387.5 
Pounds of coal fired per hour..............--- 37.85 
Rate URGE COG 6 oon cn aneeddseeuccsnaasee 38 
Equivalent coal by analysis of gas, total pounds 7,023 
Equivalent coal by analysis of gas, per hour 

Bias. oo. coined sc dc cgusavades edadatsenes 731.6 
Area of gas burner, total sq. in..............- 160 
Average temperature of gas at burners 252.6°C. 454.7° F. 
Average pressure of gas at burners, ins. water. 0.30 
Average pressure of gas at downcomer, 301.3°C. 574.3° F. 
Average pressure of gas atdowncomer, in water ie 
Average steam pressure, pounds.............. 96.30 
Average barometer 28.88, pounds............. 14.14 
Average absolute pressure, pounds........... 110.44 
Average draft pressure inches of water, inch.. 0.45 
Average temperature of ‘feed water........... 198.0° F. 
Average temperature of outside air ........... 85.9° F. 
Average temperature of escaping gases in stack 504.5° F. 
none of steam (moisture per cent) ........ 0.40 

ounds of water evaporated, actual conditions 81,647 
Pounds of water evaporated, actual conditions 

DOR OUR vn dis cciccceccgdiiteendenseusreacwns 8,504.9 
Pounds of water evaporated, actual conditions 

per 1,000 cubic feet of gas at 454. 7° F....... 41.1 
Pounds of water evaporated from and at 212° 

= = 1,000 cubic feet of gas at 454.7° F.... 43.25 
Pounds of water evaporated, actual conditions : 

per pound of fuel by analysis, equivalent of 

Oi DIC CERNE COGN 6. 5 ccuccnciendsasccs aces 11.05 
Pounds of water evaporated from and at 212° 

F. per pound of fuel by analysis, equivalent 

of gas plus actual coal............cseee-es- 11.63 
Pounds of water evaporated from and at 212° 

F. per pound of combustible by analysis, 

equivalent of gas plus combustible of coal. . 12.92 
Pounds of water evaporated per hour persquare 

foot heating: surleee. 6. sigs oo codes siicce 3.40 
Pounds of combustible per horse power per hr. 2.67 
Horse power, actual condition................ 283.5 
Horse power, from and at 212° F............. 298.4 
Howse power rated ..... 9.0 ceeccccccccccccccce 250 
Percentage above rated capacity, actual con- 

ditions, per Cemt.......ccccccccccccssecrece 11.2 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sae 
THE Honesdale (Pa.) Company is making many main extensions this 
season, the principal addition being a pipe to North Park, in which sub- 
urb the Company will secure several good-paying consumers. 





THE projectors of the Gas Company for Hammond, Ind., have made 
an amended proposal to the Council for the franchise under which they 
propose to operate. In the new application the Company agrees to sup- 
ply gas for illuminating purposes at $1.50 per 1,000 cubic feet, less 25 
cents per 1,000 for prompt payment, and tosupply gas for fuel purposes 
at 90 cents per 1,000, less 10 cents per 1,000 for prompt payment. The 
Company is to have in operation 2 miles of main pipe within 18 months 
from the dating of the passage of the ordinance, otherwise the latter 
shall be void. The life of the franchise is put at 25 years. 





THE authorities of Spring Lake, N. J., have agreed to permit the 
Consolidated Gas Company, of New Jersey, to lay its gas mains within 
the borough limits. 





THE Appleton (Wis.) Gas Company will, we understand, add a coal 
gas plant to its present water gas system, with a view to distributing a 
mixed gas in the future. The outlook at Appleton is very encouraging. 





Tae new business structure, now being erected by the Indianapolis 
(Ind.) Gas Company, on South Pennsylvania avenue, Indianapolis, will 
be the finest office building in the State. Itis to be completed by De- 
cember 31st, 1895, and the cost thereof, apart from the site, will be not 
far from $360,000. 


THE Lighting Committee of the Camden (N. J.) City Council has 
agreed to the proposition submitted by the Camden Gas Light Company 
for the public lighting of the city by gas. The Company’s figures were: 
Ordinary street lanterns, equipped with 6-foot burners, $19.75 each per 
annum ; single Welsbach burners, $22.50 per annum each ; double 
Welsbachs, $25 each. We do not know how many lamps of the Wels- 
bach type are to be installed, although it is understood that several of 
the single and double order will be tried. The lighting schedule, of 
course, is on the basis of every night and all night. 








THE following is the text of the veto by Governor Altgeld, of Illi- 
nois, of the measure known as the “frontage bill:” ‘I hereby veto 
House bill No. 801, entitled ‘An Act to regulate the granting of rights 
and special privileges for lighting purposes by cities, villages and incor- 
porated towns.’ This bill provides that City Councils or other munici- 
pal authorities shall have no power to grant a franchise to lay gas pipe 
and to lay or string electric light wires on or in a street, except upon a 
petition signed by the owners of a majority of the frontage of each mile 
of such street. A careful examination of this bill and a thorough in- 
quiry as to the conditions as they exist in the cities of this State, espe- 
cially the larger cities, in relation to franchises for furnishing gas and 
electric light to the public, have satisfied me that while the provisions 
of this bill are not at first view so directly calculated to create 
a@ monopoly, as were the provisions of House bill No. 618, which 
was recently vetoed, still its practical effect would be the same. It 
will under this bill be in the power of every existing gas company or elec- 
tric light company in large cities to entirely prevent any new company 
from gettingafranchise. All that would be necessary would be to foil the 
new company in getting the signatures of a majority of the frontagein 
any one mile of the entire street. The ordinances now held by the gas 
companies of the State are general in character, authorizing the com- 
pany to put in pipes on any street in the city, and the question natur- 
ally arises, Why should prospective competitors be subjected to a dif- 
ferent rule? Surely long-continued possession by a private corpora- 
tion of some space in a street ought not to give it exclusive control of 
such street. If the City Council originally had power to authorize the 
first company to put in pipes, it should have power to authorize a com- 
peting company to do so. It is to be noted that in no instance has the 
public asked for the passage of this bill. The Chicago Gas Companies 
labored for its passage. It is claimed that the municipal authorities in 
some cities make it a practice to grant franchises to new gas com- 
panies, and that the old companies are compelled to buy out the new 
companies, or, what amounts to the same thing, are obliged to 
submit to being blackmailed in order to prevent the municipal author- 
ities from granting ordinances to new companies. It is claimed that 
the old companies should be relieved of this kind of extortion. In 
answer to this it is only necessary to say that the old company does not 
need to buy up the new franchises given to competing companies if it 
does not want to, and it does not need to give blackmail to anybody. If 











the new ordinance is granted to people who do not in good faith pro- 
pose to make and sell gas, then it will not hurt the old company. The 
right thing for the old company to do in such a case is to pay no at- 
tention to the new ordinance. Whenever a new ordinance is granted 
to people who in good faith intend to make and sell gas, why, let the 
new company go on and enter into competition with the old. The fact 
is that buying up ordinances granted to new companies the old company 
simply manages to hold a monopoly. It is true that the public derives 
no benefit from this operation, but the gas company, being in the wrong 
and responsible, the wrong cannot be heard to raise that objection. 
There is, however, a principle that lies deeper than this. Some way 
should be devised to protect the public, and in that connection to pro- 
tect the old companies. In some States they have a Board which has 
the power to fix the price of gas in every town in the State. Had we 
such a tribunal in this State, then the objection to fostering a monopoly 
would at least in part be removed. In Massachusetts this Board not 
only fixes the price of gas, but it passes upon applications for new fran- 
chises, so that it fills the double office of protecting established interests 
on the one hand from blackmail and of protecting the pubiic from ex- 
tortion on the other. If suitable measures for the protection of the pub- 
lic can be placed upon our statute books, then I should have no hesi- 
tation in approving the principle which is involved in some of the 
measures I have recently been obliged to veto, for we cannot shut our 
eyes to the fact that in many fields competition has entirely died out and 
no longer furnishes protection to the public. This is an age of concen- 
tration and consolidation, and this principle is so universal that all of 
our anti-trust laws and decisions, our laws against combination and 
monopoly, seem to have accomplished but little. We have been trying 
to kick back the waters with our feet and have not been successful. 
The new order of things has come to stay and there is an advantage in 
it, taken by itself—it does cheapen production. The difficulty has been 
so far that instead of having the public get the benefit of this advantage, 
it is in many cases not only monopolized by a few individuals, but these 
individuals are enabled, by reason of this combination and concentra- 
tion, to wield a power that is injurious to the public and which tends 
toward the destruction of republican institutions. I, therefore, repeat 
that the time seems to have come when wise statesmanship requires that. 
we should recognize existing conditions and permit men to make these 
great combinations legally, and at the same time not only secure the 
public protection, but insure to it some of the benefits that arise from 
combination ; but until this is done the State cannot abandon the policy 
which all governments have pursued for centuries.” 





THE Santa Ana (Cal.) Gas and Electric Light Company will extend 
its service to the adjoining borough of Orange. 





Tur Hartford (Conn.) City Gas Light Company has declared its regu- 
lar semi-annual dividend of 4 per cent. 





On June 25th application was made in the United States Circuit 
Court, by Mr. E. W. Andrews, of Seattle, Wash., for a receiver for the 
Racine (Wis.) Gas Company. Petitioner alleges that fraudulent prac- 
tices have been discovered on the part of the Company’s present man- 
agement. 





THE Connecticut Legislature has passed the measure incorporating 
the Thames Gas Company, which proposes to operate in opposition to 
the New London (Conn.) Gas Company. 





OnE of the really handsome pamphlets issued by a Gas Company for 
the purpose of increasing the popularity of gas cookers is that put out 
by Superintendent F. H. Parker, of the Burlington (Vt.) Gas Light 
Company. Its pages contain 11 illustrations of kitchen interiors, show- 
ing how the kitchens appear when the cooking apparatus thereof is 
heated by gas fuel. The pamphlet also gives many reasons why gas 
fuel in the kitchen should be used in preference to any other. 





It is freely asserted in Pawtucket, R. I., that the Council will refuse 
to grant the Pawtucket Gas and Electric Lighting Company the 20-year 


} exclusive franchise asked for by the latter. The provisions of the fran- 


chise were printed in the JOURNAL some weeks ago. 





AT a recent meeting of the East Boston (Mass.) Council the following 
resolution, offered by Mr. Barnes, was adopted : 

‘* Ordered, That the Mayor be requested to take such action as shall 
be necessary toward securing for the residents of East Boston the priv- 
ilege of having illuminating gas furnished them at a cost not exceeding 





$1 per 1,000.” 
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the process of changing its grade on the Providence division. 





Tae Athol Gas and Electric Light Company is adding to its electric | 5 


generating apparatus, with a view to furnishing power to the local | 
trolley system. 





“E. P. C.,” writing to the JournaL from Spokane, Wash., under | 
date of June 27th, says: * * * ‘Spokane is improving, and the 
Gas Company is ‘all right.’ Although the Company has had a consid- | 
erable increase in the number of consumers, as compared with the num- 
ber on the books a year or so ago, the gas output is still below that of | 
the comparison period. This shrinkage per capita is undoubtedly due 
to the extreme care and economy exercised by the residents during the | 
last 18 months. The Welsbach light is helping the Company out greatly 
against the competition of the electric hght, even though the latter is 
produced by cheap water power. The Welsbach lamps placed have re- 
placed ordinary gas burners, say, 334 per cent., 20 per cent. can prob- 
ably be credited to former users of oils and new gas consumers, and the 
balance is to be credited to displacement of arc and incandescent lamps. 
The gas rate here is $2.50 per 1,000 cubic feet, with 10 per cent. off if | 
bills are settled at the Company’s office on or before the tenth of the | 
month. Coal costs a trifle under $6 per ton of 2,000 pounds, and it 
yields about 9,000 cubic feet of gas and 1,200 pounds of good coke—the 
latter readily sells for about $7 per net ton. The coal most in favor 
comes from the Roslyn collieries, which lie on the eastern slope of the 
Cascade Mountains, on the line of the Northern Pacifie Railroad, and 
the haul to Spokane amounts to about 300 miles. The candle power of 
gas from Roslyn coal (when the yield 1s 44 feet to the pound) is 16 can- 
dles, which is increased to 18 candles before it reaches the consumer by | 
the carbonization of a small percentrge of a coal known as Cle-elum | 


coal—a sort of cannel mined on the eastern slope of the Cascade | 
Mountains at a point some 100 miles from the Roslyn vein. Oxide 
purification prevails exclusively, The holder capacity consists of one | 
30,000 cubic foot vessel (the first one built), and a second holder of 110,- 
000 cubic feet, constructed about two years ago. The Company has 7 
miles of mains, on which are about 800 consumers. I enclose a circu- 
lar now being sent out by the Company to the public, which will be of 
interest. Upon the completion of the new plant, mills, etc., of the Wash- | 
ington Water Power Company, the local electric lighting company will | 
have acompetitor, but the Gas Company does not fear the outeome—even | 
with electric light at half rates, as now supplied by the present electric 
company in competition with gas—since it relies on the potent aid of 
the Welsbach lamps, and the constantly increasing popularity of gas 
for cooking, heating and power purposes.”’ 





THE circular referred to by our correspondent is as follows : 


‘*OFFICE OF SPOKANE Fitts Gas Liant Co., 
**$ 13 Post street. 


‘* No one more fully appreciates the comfort and convenience of gas. 
both for lighting and as fuel for cooking, than the housekeeper who, 
because of the increased price of oil or unsatisfactory electric light, 
makes the change. This Company is impressed with the fact that hun- 
dreds would appreciate this were they placed in a position to do so ; but 
- hitherto the expense of piping the house and purchasing fixtures has 
prevented those from using gas who would otherwise. To all so situated 
this Company has the following proposition to place before them: We 
will lay a service pipe to building line and furnish meter and connec- 
tions free of charge ; from building line through soil to meter ata 
charge of 10 cents per foot ; also, will run pipe through any house at a 
charge of 7 cents per foot ; also, supply ordinary fixtures and cooking 
range—or small portable stove and oven, which can be placed on a table 
or other convenient stand—at a monthly rental of 75 cents. This in- 
cludes rent of fixtures and stove and cost of setting same. To those de- 
siring it we will supply the Welsbach burner, with its beautiful light of 
60-candle power, at a use of 3 cubic feet of gas per hour; or, in other 


THE Old Colony Railroad has paid the Jamaica Plain-(Mass.) Gas | Service pipe, 15 ft., at 10 cts. $1 50 
Light Company the sum of $27,500 for realty owned by the latter on |1. House piping, 2 poems. 
Keyes street, which was damaged by the Railroad Company during 2. 


| Concealed work. Four monthly payments (each) : 
| 3d, $1.40 ; 4th, $1.60; 5th, $1.85. 
| fixtures may be rented for 75 cents per month. As we anticipate num- 
|erous responses to the above generous offer, applications will be filed 








$150 $150 $150 $1 50 

GM ph ee ncde, Sansa 

“ 3 De ERE eae ae ee 

3. 73 rae. © erste ai. des Gane 
| 4. ws 6° * ..-- Sarees ae oy aaa 
5 6 ve denen eee “1 adeae 5 80 
$395 $480 $560 $640 $7 30 


1st, $1; 2d, $1.20; 
A gas cooking stove and plain piping 


and work proceeded with in the order received.—W. A. ALDRICH, Sec- 
| retary.’ 





Tue following is an official copy of the text of the decision of the 


| Massachusetts Board of Gas and Electric Light Commissioners, in re- 
| spect of the petition for a revision of the gas rates from certain residents 
of Brockton, Mass.: 


‘* COMMONWEALTH OF MASSACHUSETTS IN 
‘* BOARD OF GAS AND ELECTRIC LIGHT COMMISSIONERS, 
** Boston, June 24, 1895. 

‘‘This was a petition by customers of the Brockton Gas Light Com- 
| pany for improvement in the quality and a reduction in the price of gas 
supplied by that Company. A public hearing was given in Brockton, 
at which the parties in interest were represented by counsel. There was 
but little criticism at the hearing of the quality of the gas, and no facts 
were presented with sufficient definiteness to support a charge of in- 
feriority in any respect. The gas of this Company has for a long time 
been much above the standard of candle power required by statute, and 
when the representatives of the petitioners were informed that this fact 
appeared from the report of the State Inspector, they did not further 
press this portion of their complaint. The principal contention of the 


| petitioners seemed to be with respect to the price. The Company was 
| organized in 1859 as the North Bridgewater Gas Light Company, the 


| present city of Brockton being at that time the town of North Bridge- 
water. It began to supply gas in that year and has been throughout its 


| history the only Company authorized to supply gas within the city 


limits. Since March, 1893, the capital of this Company has been rep- 
resented by stock to the amount of $178,500, and bonds to the amount 
of $100,000, upon all of which 6 per cent. is now paid. From 1881 to 
1889 its stock was $64,000 ; and from 1883 to 1889 its bonds were $35,000. 
| In 1885 the Company executed a lease of its works for a term of 20 years, 
from which the lessee agreed to pay in return, above all taxes and other 
charges, 7 per cent. upon the stock and6 per cent. uponthe bonds. On 
Oct. 11, 1889, the control of the corporation passed into the hands of the 
lessee and his associates, by a transfer of the majority of the stock, and an 
entirely new Board of Directors was elected, of which the lessee was a 
member. Three days later it was voted to pay the lessee $36,000 for im- 
provements and extensions to the works made by him. Two days later 
it was voted to cancel and surrender the lease, and on the following day 
to pay the lessee $50,000 additional for its surrender. By the terms of 
the lease it was provided that upon its termination ‘the value to the les- 
sor at that time of all improvements made by the lessees shall be ascer- 
tained by three arbitrators, and the amount thereof paid by the lessor 
to the lessee, each party to choose one arbitrator and the third to be se- 
lected by the other two.’ The Board has been unable to find in either 
the records, accounts or files of the Company any allusion to such arbi- 
tration ; and diligent inquiry of persons in position to be familiar with 
the facts fails to furnish any evidence that such arbitration took place. 
No substantial and expensive improvements were made at the station 
during the lease, and a sworn return of main extensions show that but 
a small portion of the amount named could have been invested in that 
direction: It would also appear, from the returns filed in this office, 
that the lease, for the cancellation of which the sum named was paid, 
has not been profitable to the lessee. The $36,000 was procured from 
the sale of new stock at par which was bought by the lessee ; $35,000 
for the surrender of the lease was obtained from a new issue of bonds 
still outstanding, and the balance in promissory notes, which are repre- 





words, one Welsbach burner will brilliantly light a room 16 feet square 
at a cost of 7-10ths of a cent per hour for each hour of burning. Con- 
sidered merely as a labor saver and a time saver, the gas cookeris price- 
less in its value to the housekeeper. A turn of the stopcock and a touch 
of the match and the fire is ready, hot and steady, with no delays, no 
dirt, no fuss of coal and kindling. As many are not familiar with the 
cost of gas piping, we illustrate below an approximate cost of piping | 
houses of different sizes and the terms of payment as per this) 
offer : 


sented in the present floating debt. Early in the following year the 
control of the corporation passed into. the hands of new parties, resi- 
dents of Brockton. In April, 1892, the control again changed, more 
than half the stock being bought by the present owners, the representa- 
tives of the American Light and Fuel Company, a corporation char- 
terered under the laws of the State of New Jersey. The object of the 
corporation seems to be in part to vontrol and operate gas works and 
to procure and dispose of the right to certain potential processes for 
(Continued on page 54.) 
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the manufacture of gas. Directors and officers 
of the New Jersey Company soon after became 
Directors and officers of the Brockton Com- 
pany, and at once proceeded to expend about 
$10,000 in the erection of a plant for the manu- 
facture of gas under the patents of the New 
Jersey Company. This plant was completed 
in September, and in the following month it 
was voted to pay the parent Company $79,000 
for the right to manufacture under its patents 
in the city of Brockton. The cost of the plant 
is represented in the present debt of the Com- 
pany, and, to pay for the patent rights, new 
stock was issued to the amount of $78,500. The 
new plant was put in operation September 30, 

1892, and was run until February 15, 1894, 

when it was abandoned asa failure. The pro- 
cess was never a success in Brockton or any- 
where else. In the face of all the facts recited, 

it becomes perhaps unnecessary in the present 
case to comment upon the management daring 
the periods named, or to in any way character- 
ize the existing stock. Neither the corporation 

as such, nor its customers, possess to-day or 
ever have received more than a minimum of 
benefit from the issue of the securities described. 

Consumers have a right to demand that profits 
in corporations of this character shall come 
from the legitimate exercise of their charter 
powers and not from speculative manipulation 
of their‘stock, even though under the forms of 
law. The burdens of reckless management be- 
long to the corporation and not to the public. 

In former decisions the Board has held that the 
profits of companies supplying this kind of ser- 

vice must compare favorably with those which 
@ new company might need to pay a fair divi- 
dend when fully equipped to render the same 
service. There seems to be ample reason for’ 
applying the same principle in the present case. 

A new corporation could construct its works 











and be fully equipped tosupply the public de- 
mand for gas without any issue of securities 
for the purposes described above. In view of 
all the facts to which reference has been made, 
the Board recommends that, on and after the 
ist day of July next, the net price charged for 
gas supplied by the Brockton Gas Light Com- 
pany shall not exceed $1.50 per 1,000 feet. For 
the Board—Forrest E. Barker, Chairman.”’ 

On receipt of an official rescript of this de- 
cision, the Brockton Company filed with the 
Board its acceptance thereof. 








The Market for Gas Securities. 





There was no change of moment in the mar- 
ket for city gas shares last week, and stagna- 
tion characterized the dealings. Consolidated 
claimed little or no attention, and the buying 
or selling orders in it were few and far between. 
The opening quotations to-day (Friday) were 
143} bid, offered at 1433, but these are merely 
nominal, as a bona fide order to purchase 
500 shares ‘‘ at the market’ would likely send 
the rate to 148, whereas an order of the same 
sort to sell would likely break the rate to 140. 
Equitable is offered at 197, ex-dividend of 3 per 
cent., and Standard preferred is offered at 106, 
ex-dividend of 1} per cent. New York and 
East River specialties are neglected, but the 
bid price for the common holds fairly strong, at 
30, which is but 1} points behind the demands 
of holders. 

In Brooklyn the situation, as we predicted 
would be the case, is somewhat mixed over the 
application to the Board of Alderman for a 
franchise for the Mutual Gas and Electric Com- 

y, the projectors of which signify their wil- 
ingness to sell gas at $1 per 1,000 cubic feet, 
and to pay to the city an annual cash bonus as 
well. There are none so blind as those who 
wilfully keep their eyes closed, and we  <o 
say that the Equity ghost ought to be laid by 
those who have the power to enshroud it ‘‘ for 
keeps.” The out-of-town feature was the con- 
tinued weakness in Chicago gas, which sold 
below 59 since last time of writing, although 
to-day’s opening quotations were 61 to 614. The 
sum and substance of the situation there seems 
to be that the people now in control are not of 
the strongest sort—in fact, we have heard them 
referred to as amateurs. Amateurs or profes- 
sionals as they may be respectively considered, 
the stock looks to be cheap. Lacledes are weak 
and seemingly well out of favor, Baltimore 
Consolidated shows no appreciable change, and 
Consumers, of Jersey City, is 89 bid. In re- 
spect of the latter, we repeat our belief that it 
ought to reach par before the Christmas holi- 
days. Bay States are dumpy, and Western 
gas is still in demand at anything under 65. 








Gas Stocks. 


er 
Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Watt Sr., New York Crry. 
Juuy 8. 
> All communications will receive particular attention. 


t= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.........se++00+ $35,430,000 100 14344 143% 
RIES dniciads sugosscsteteens 500,000 50) 140 At 

on baskneossees 220,000 Pr 100 an 
PRIA. 6.005 ccs cciccvcies 4,000,000 100 194 197%x 
DORR DS, csvcessnccsede 1,000,000 1,000 105 a 
MS RRS. ccc 2,300,000 1,000 112 si 
Metropolitan Bonds 858,000 oa 108 Ss «112 
TIE 5 evi ccvdcectoncssce 8,500,000 100 170 me 
FONE os aiincd sso 0000 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 Ho er 
NOFERCET «00500. cccccs..ccce 150,000 50 90 91 
DODD. oh.50<c00- is 150,000 1,000 ioe 98 
New York and East River . 5,000,000 100 Bu 3146 
Preferred .....ccsscceeee 2,000,000 100 55 57 
BORGES .ncc00 cocessvctoce 3,500,000 1,000 9454 «95% 
Richmond Co., 8. I......... 348,650 50 50 s 
eg Bonds....... 100,000 on es 























rr 5,000,000 100 66 68 
POGGIO «i. ccvessasee 5,000,000 100 105 10x 
Bonds, 1st Mortgage, 5's 1,500,000 es 106 : 

BO ei ckcisccacncseccccs ): cvecas 50 03=:101x 

% 1% 

20 65 We 

1,000 ae ae 

10 és 

100) «(1% ii 

Pr 108 P 

10 90 * 

oars ea 

er 9% 100 

100 170 

GB 2 ro 

1,000 99 100 

50 = 210 es 

ae 107 110 
50 7 17% 

** Income Bonds..... 2,000,000 1,000 23 27 

Boston United Gas Co.— 
1st Series 8. F. Trust.... 7,000,000 1,000 78 80 
2d = = * 4... 8,000,000 1,000 52 5254 

Buffalo Mutual............. 750,000 100 128 ae 

o Bonds....... 200,000 1,000 95 100 

Chicago Gas Co,.........+++ 25,000,000 100 61 61% 

Chicago Gas Lt. & Coke Co. 

Guaranteed Gold Bonds. 7,650,000 1,000 93 YLo 

CORMMBUR, vccccccccccccesces 1,069,000 oul ‘a re 
ist Mortgage............ 1,085,000 $e ed oa 

Consumers. Jersey City.... 2,000,000 100 89 ei 

+4 Sicsncsvevns 600,000 1,000 w1 ee 
Cincinnati G. & C. Co....... 7,000,000 100 20244 W8g 
Consumers, Toronto........ 1,600,000 SO 184% 187 
Central, San Francisco...... «+... Re 9 100 
Capital, Sacramento........ 0 ess+e. . 7s 50 
Consolidated, Baltimore.... 11,000,000 100 624 68% 

Mortgage, 6's........... 3,600,000 on 10 §8=6107% 
Chesapeake, Ist 6's.. .. 1,000,000 ss wa 
Equitable, ist 6's. ...... 910.000 ee 

Consolidated, ist 5’s........ 1,490,000 - 

OO. -dptindocsé~tvitedes 29 ss 

Cet, Bamiccccscscse 69 70 

Equitable Gas & Fuel Co., 

Chicago, Bonds........... uF 101 

Were WER ccccccvccccccecs 74 % 

“ Bonds..... 84 86 
PD ictionescddenatoaevic 120 «=18 
Indianapolis...... ........++ , ae 

- Bonds, 6's 106 Je 

SOUT CO 6 oicociscscsccesss 180 Po 

Lafayette Gas Co., Ind & 86 
BONES .cccccce covccscoce 8&6 88 

TOGIBVIS, .ccccccccccccceces + 130 

Laclede, St. Louis.......... 2% 25% 
Preferred......... sceces 80 85 
Ere % We 

Little Falls, N. Y..........+ a 
DORs .cceccce cocecccees és 100 

Montreal, Canada .......... 200 a 

New Haven......csscccceees 225 es 

Northwestern Ohio Nat.Gas__...... AN on 

Cabfand, CAL. .cccccccccccces — covece 4%, «48 

Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage.... 2,100,000 1,000 sie 108 
2d -... 2,500,000 1,000 104 105 

Peoples, Jersey City........ 500,000 50 - 1% 

Patera, Mi Fcrscccccscccce eevecs 25 9 102 

Rochester Gas & Elec. Co.. 2,150,000 50 ae we 
Preferred........+ssse0e 2,150,000 50 88 ba 
Consolidated 5's ........ 2,000,000 “ 8% 

San Francisco, Cal. ........ 10.000,000 100 73% 72% 

St. Paul Gas Light Co...... 1,500,000 100 68 70 
ist Mortgage, 6's........ 650,000 ie a - 
Extension, 6’s........... 600,000 és ‘ “ 
General Mortgage, 5’s . 2,400,000 Sen 88 90 

Syracuse, N. Y............. 500,000 Ps) ae “is 

Washington, D. C........... 2,000,000 © MW .. 

Western, Milwaukee........ 4,000,000 100 64% ~=O«. 
Bonds, 5’°8.............. 8,556,000 oh 9% «tw 

Wilmington, Del............ 500,000 5 86188) = 190 

ae " 9 
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GAS FLOW COMPUTERS. 
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Position Desired 


As Superintendent or Manager of Gas 
Works 


By an active, pushing man of 30, who was reared in a gas 
works, Will take the entire management of a Gas and Elec- 
trie Light Plant or Water Works. Experienced in all the de- 
tails of manufacture and in the construction of plants. Can 
furnish best of references. Has been Supt. of a Gas Works 


for 10 years. Address 
1047-2 “A. L. T.,” care this Journal. 


POSITION WANTED 
As Manager of a Gas Works or Gas 
and Electric Light Works. 

Has successfully managed Gas and Electric Light Plants for 
the past five years. 

1043-tf 











Address “G. & E.,”’ care this Journal. 


WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal' Gas Works. 
Is capable and energetic, and is willing to begin at a moder- 


ate salary. Address 
1082-tf 








“ B.,” care this Journal. 








Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the has been sufficienty inflated to pack the main, 
and when the pumping should stopped. Our are 
made of a rubber stock especially prepared to admit 0: at 
distension, and to resist the action of Oils, Gases, Naphtl 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


3-in. Gas Bag, each, $0.60 12-in. Gas Bag, each, $5.00 
4“ “ “ "30 16 “ we “ 825 


5 “ a“ 1.05 20 ** * “ 12.00 
6° Ty “ 1.75 24 * “ “ 17.00 
s* “ “ 2.65 30 “* “ “ 27.50 
10 ** “ 


rhe Peerless Rubber Mfg. Co, 





16 Warren St., N. Y. City. 











56 American Gas Light Dournal. July 8, 1895. 


DIVIDEND ROTICE. THE HAZELTON or pPorcuPine 
OES Dasari, Pana, Sune WATER TUBE BOILER. 


813 Drexe. BuriLpine, Puia., June 27, 1895. 5 
The Directors have this day declared a quarterly dividend 

2 The Best Boiler in the World, and the Cheapest per Square Foot 

of Heating Surface. 


of 2 per cent. ($1 per share), payable on July 15, 1895, to 
* Unequaled for the Economical Production of Very Dry Steam. 


stockholders of record at the close of business July Ist. 
WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 














Checks will be mailed. EDWARD C. LEE, Treas. 





Patent Lava Gas Tips. 


: Thorough Workmanship. 
UNIFORMITY 2 WE SOLICIT the Critical Examination of the Mechanical Profession 
GUARANTEED. ¢ and the Steam-Using Public, and Your Trade. 
i SIZES Send for Catalogue and Reports of Tests. 





AND SHAPES. 


D. M. STEWARD MFG. C 
* CHATTANOOGA, TENN. 





The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele. “120 18th St,'New York.” GEN'| Office, 716 E. 13th St., N.Y., U.S.A. 


if You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CoO. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


Y A | Special Trays for iron Sponge or Oxide of Iron. 

OU W ANT THE GOODS QU CKLY CHURCH’S TRAYS a Specialty. 

MICA CANOPIES & 7 SS. _Reagersbi, Strongest, Most Durable. Most Eastly Repaired. 
MICA CHIMNEYS se 


ARE "WAY DOWN. 


THE MICA MFG. CO., 


88 Fulton St., N.Y. City. 


enisTou's PRESSURE GAUGE 


For Continuous Records of 


i rec | 

















MOSES G. WILDER, 


Mechanical Engineer, 








816-822 Cherry St., Phila., Pa 





MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 


































306-310 Eleventh ipameae, New York. 











and Fittings | Street Gas Pressure. We also make the Cheapest and Strongest 
: J —— REVERSIBLE BULTED TRAYS IN THE MARKET 
* Simple in Construction, Send for Circulars. 
In addition to_a full assortment of Volumetric Gov etc., | Accurate in Operation, , 
1 am now making MERCURY PRESSU GOv- | liaisons Utilize Your Cas Liquor. 


MENGE St 2 the syuel siege. stapted to upon Gas | 

Furnaces, a vk ncn bined ay careful attention to | 
details of design and w which has established the | 
reputation of WILDERS voLum ETRIC GOV.) 
ERNOBS will be given to the new line. They have been | 
thoroughly tested in many places during the past year, and have | 
given entire pe pres 9 The price is very low, and but for a | 
complete system of machinery adapted to this work, it would be | 


THE BRISTOL CO. 
impossible to sell them at the price. I hope for large orders, as | 


they become known. in consequence of the low pricé and good | Waterbury, Conn. 
quality. Received Medal at World’s Columbian Exposition. 


"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO., - 13826 Chestnut Street, Philadelphia. 


TEeToss. Ni. WMWORDUE, 
Cannel Coal Merchant, 


No. 1 Broadway, - - New York City. 


Exclusive Shipper of the following celebrated 


GENUINE KENTUCKY CANNELS. 
BREGKENRIDGE. The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
oO. K. BOGHEAD. Will yield 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 


BIRDSEYE. Will yield 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct fromithe mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 


Fully Guaranteed. NO EXTRA LABOR OR 


OPERATING EX- 
Send for Circulars. 














CORRESPONDENCE SOLICITED. 
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WM. W. GOODWIN, Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. EARNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 


100 to 1,000 


Horse Power. 


For Central 


Stations and 


all work 
requiring 
extreme 
steadiness. 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnoek. 


HR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—<An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address — w_ W, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 





THE WESTERN GAS CONSTRUCTION CO, Bldrs, & Gen. Agts., Fort Wavne Ind. 
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Coal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date 
limited number of copies in Colors, mounted on Linen, with Rol 


_ total number amounting to near 700), offers for sale a 
ers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 








FIELDS ANALYSIS 


Eor the Wear 1893. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Avranged by 


JOHN W: FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO., 


Price, $5. For Sale by 


No. 82 Pine Street, N. Y. City. 








SCIENTIFIC BOOFE Ss. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W.J.DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by 0. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 


40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuGa. $1.80. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIAOCAL LIQUOR, 
by GEo. LUNGE. New Edition. $12.50, ‘ 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL. 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moonky. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2, 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 


FUEL AND ITS APPLICATIONS. $7.50. 





NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. 6 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by Joun 
HORNBY, F.1.C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00, 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 
ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by SIR D. SaALOMONS. $1.50. 

DYN. MO BUILDING, by F. W. WALKER. 80 cents, 
ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 

FoRBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M; CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENGINEERING COMPANY, 


oO INCORPORATED, 











Conestoga Building, PITTSBURGH, PA. 
om Gas Works Machinery of all kinds, Me. ~ ala 
‘ PITTSBURGH WASHER-SCRUBBER, ‘ 





SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, 








JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 











THE IRVING GAS STOVES* 


Produce a quick, powerful heat on minimum consumption. The burner is our own patent—an immense 
improvement over the old styles, effecting a better distribution of the flame. Our new air mixing device 
insures perfect combustion, and is very easily regulated. The stoveiis light and graceful, but strong and 
durable. Nickeled all over and elegant in appearance. The price is extraordinarily low. Whether you 


give your stoves to your consumers, or rent them or sell them, the IRVING 
Keystone Meter Co., 








is what you want. 





Royers- 


APRN eT 7 Se 
Lee De bk SS PS Ee ford, | ; <8 » ae ae) Ge) Fe § t t £62 ze V 
: Pa. " 











The Improved 


Welsbach Light. 


ee a a Oe 











No. 31! Burner, with Nos. 10 and 43 Shades. 
ade by the 


Welsbach Light Company, 
Gloucester City, N. Jd. 


Sole Manufacturers for the United States. 


No. 31 Burner, with No..74 Shade. 








American Gas Light Journal. July 8, 1895. 


G. Ww. HUNT COMPANY. &- BZ==2=ND. 











SOLE IMPORTER OF THE CELEBRATED 
COKE CARS for Gas Works, 9 Nid: 
TIP CARS for Carrying Ashes, German (Stettin-Didier) Clay Gas Retorts, 


| CHARGING CARS for Bringing Coal| 2400S, TILES, FIREBRIOKS, FIRE CEMENT, 
| from the Storage Bins to Boiler Stettin ‘‘Anchor” & ‘‘Eagle” Brand Portland Cement 
Room and Retort Houses. 10 & 12 Old Slip, New York. 


| INDUSTRIAL RAILWAYS 


Specially santenns far. henctinng material Read, Holliday & Sons, Ltd, 
THE HUNTTIPCcAR. _‘ Gas Works, Coal Yards, Factories, Etc , Etc. 


45 BROADWAY, - wa NEW YORK. No. 7 Platt St., N. z. City. 


NEWBICCING'S HANDBOOK © oxiDE OF 1RON 
FOR GAS ENGINEERS AND MANAGERS," °"=scoue~ 


Ane Samples and Particulars on Applica- 
tion. 




















The present (the fifth) edition narks an important advance on those | Supe 


that have gone before. Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. | BPAT E N ™Sh S 
Price, Cloth, $6. | ay Ws ropa whether 
' * Sentl a Patent is) Fis allowed. ticks 
A.M. CALLENDER & CO., 32 Pine St..N Y EAHAUETS Sigesrs 


RELIABLE GAS STOVES AND RANGES 


By all odds the most Complete Line man- 
ufactured under one name, comprising all 
known Styles and Sizes. 

Cae a na ‘QD. ; More desirable improvements made in the 
RSS Reliable line for 1895 than in all makes 
combined for the past ten years. 

In addition to the many improvements, we 
have also added a complete new line of 


High Grade Ranges, 
swelling the Reliable line for 1895 to six 
distinct and separate lines of Ranges and 
three lines of Hot Plates, making in all 


126 Sizes and 262 Styles, Ranging in Price form $2 to $84. 


All the valuable improvements we have 
added for the coming season will give the 
**Reliable’’ a prestige as the leading line 
of Gas Ranges, and, being such a good thing, 
will undoubtedly be pushed along by others 
in 1896. 

You will always find the Reliable line at 
least three years in advance of all competitors. 


THE SCHNEIDER & TRENKAMP COMPANY, Sole Manufacturers, 


Send for our 1895 Gas Catalogue. 11 :annot fail to Interest you. Cleveland, O., and Chicago, III. 








Bs 
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JEWEL GAS STOVES 




















ee = 
ok a ats ARE MODERN 
AND 


UP TO DATE. 


see weeeene 





%* Two New Laundry Stoves. * 
% Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
ibis tamsindiaaia inane, Not a Padded Book. 


GEORGE M. GLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8St., N. Y. City. 


WILLIAM M. CRANE & CO., 


Office, 838 Broad ; ° 
Factory, 428 & 430 W. 14th street, New York City. 











We carry the Most Tailor Stoves, 


Complete Line of Soldering Furnaces, 


Gas Appliances in the VN Griddles, 
Country. fe: | Waffle Stoves, 
Gas Fires, Gas Logs, MA 9s Hot Plates, 


Fire Place Heaters, Gas Kilns, etc., etc. 





+h. : 
NVA 
i < ‘ 
“NG i 


Ranges, Broilers, A Complete New Line 


Laundry Stoves, 








of Ranges for 1895. 





Send for Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter and Service Cocks, Independent and Hose Cocks, and Fittings 
of all kinds, with Extra Large Gas Way. 


SEND FOR NEW CATALOGUE. WILL BE ISSUED ABOUT MA"CH FIRST. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


“BERLIN IRON BRIDGE CO. 
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Py 
= comers 
: a Seed 
The above illustration, taken direct from a photograph, shows the construction of an Iron Truss Roof, with a Traveling Crane, both of which 
were designed and built by us for the Narragansett Electric Lighting Company, at Providence, R. I. The illustration is taken in the 
Dynamo Room, which is 60 feet in width by 200 feet in length. The side walls are of brick, with iron roof trusses covered with our 
Patent Anti-Condensation Corrugated Iron. This is the first roof ever built with this Patent Anti-Condensation Corrugated 
Iron, and after passing through three severe winters has shown no signs whatever of any dripping or sweating on the 
Corrugated Iron. We guarantee this Anti-Condensation [ron Roof Covering not to drip in the coldest weather. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











ALex, C. HUMPHRErsS, M.E., ARTHUR @. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. ** HUMGLAS."* ENGLAND, 


HUMPHREYS € GLASGOw, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


nay ©O..J30. B. HUMP HREHYsS. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 





JULY, 1895. 


| \wable No. 2. 








< Table No. 1. NEW YORK 
B FOLLOWING THE ciTy. 

= MOON. ALL NIGHT 

& LIGHTING. 

A |&| Light. |extinguish.|| Light. oe 

Hs | PM. | AM. 
Mon. 1/11.50 pm) 3.40 am) 7.30 | 3.15 - 
Tue. | 2/12.20 am) 3.40 7.30 | 3.15 
Wed.! 3! 1.00 3.40 7.30 | 3.15 
Thu. | 4} 1.50 3.40 || 7.30} 3.15 
Fri. 5INoL. iNoL. || 7.30)! 3.15 
Sat. 6 No l.ru No L. 7.30 | 3.15 
Sun. | 7INoL. |NoL. || 7.30) 3.15 
Mon. | 8/ 8.00 pw 10.00 pm} 7.30 | 3.15 
Tue. | 9) 8.00 10.20 | 7.30 | 3.15 
Wed. | 10; 8.00 10.50 = || 7.30) 3.15 
Thu. |11} 8.00 {11.10 || 7.30 | 3.15 
Fri. |12| 8.00 11.30 ! 7.30 | 3.15 
Sat. |13| 8.00 (11.50 || 7.30! 3.15 
Suan. i 14| 3.00 LQ 12.10 am) 7.30 | 3.15 
Mon. }15) 8.00 12.30 || 7.30 | 3.15 
Tue. |16) 800 | 100 || 7.20 | 3.15 
Wed |17' 8.00 | 1.40 | 7.20 3.15 
Thu. |18} 8.00 | 3.50 || 7.20} 3.15 
Fri. (19) 8.00 3.50 | 7.20 3.15 
Sat. (20! 8.00 3.50 7.20 | 3.15 
Sun. |21| 7.50nm! 3.50 |! 7.20 |.3.15 
Mon. |22) 7.50 3.50 = || 7.20 | 3.15 
Tue. |23) 7.50 3.50 1 7.20 | 3.15 
Wed. |24) 7.50 3.50 7.20 | 3.15 
Thu. |25) 7.50 | 3.50 7.20 | 3.15 
Fri. (26) 9.00 3.50 7.20 | 3.15 
Sat. (27! 9.20 3.50 =|} 7.20 | 3.15 
Sun. |28) 9.50 FQ 4.00 = || 7.20 | 3.15 
Mon. |29 10.20 | 4.00 | 7.20 | 3.15 
Tue. |30'/11.00 | 4.00 | 7.10 | 3.30 
3.30 


Wed. | 31)11.50 4.00 || 7.10 


| 





TOTAL HOURS LIGHTING 
DURING 1895. 





By Table No. {. By Table No. 2. 


Hrs.Min. Hrs.Min. 
January ....237.00 | January. ...423.20 
February. ..196.40 | February. ..355.25 


March..... 195.50 | March.....355.35 
April.......165.30 | April......298.50 
May....... 153.40 | May....... 264.50 
June ......138.20 | June...... 234.25 
Gulp... <e os 146.30 | July.......243.45 
August ... 152.50 | August ....280.25 
September..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 


November.. 204.10 | November ..401.40 
December. .219.30 | December. .433.45 








Total, yr..2161.20 | Total, yr...3987.45 
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ROOTS’ LATEST IMPROVED EXHAUSTER. 


















Our Latest 
Improved 


Automatic 
Gas Governor 
and 

Steam Bye- 
Pass Valve 
are the best 


in the market. 

















Bedplate, with Governor, etc., complete; run but a short time. Write for price. 





If so, write us, and see what we ean do for you. 





Connersville, Ind. 


COOKE & CO., Selling Agts.. 163-165 Washington St.. N. Y. City. 


Inquiries 
Cheerfully 


Answered. 


Send 
for 


Catalogue. 


. We Have For Sale Two Bargains.. 


ONE, A SECOND-HAND No. 6 EXHAUSTER, with 12-inch Connections and Engine on same 


THE OTHER, OUR WORLD’S FAIR EXHAUSTER AND ENGINE COMBINED ON SAME BED- 
PLATE. Run not to exceed one week; size, No. 6. Special prices that will be attractive on either of above. 


Do You Need Any Valves, Bye-Pass Valves, or Pipe Fittings ? 


BYE=PASS a» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CO., 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should te addressed to the Philadelphia Office. 











Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “‘Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven.Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON AP®LICATION. 
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THE WESTERN 
GAS CONSTRUCTION Co., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
StanGen Gat Cokie aa 
Double ‘Superheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improvedi.Double Superheater Setting, Dvirs> Vonoras 


of the Carbureter (Patented Nov. [3th, 1894). This ImpROvVED SETTING can be applied to 
the ordinary Settings now in use. 








All settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete, 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


uae NEW YORK MARINE PAINT C0. 
siuth, ining iaioeumemietrc: : julcxmmmeens 

















MANUFACTURERS OF ‘- E — i a 
9 & 
VALVES, 7a oll Oh % 
Double and Single Gate, 3 in. to 72 in., outside and 
inside Screws. Indicator, ete., for Gas, a UTACTURERS Ob 0 5 Ob 








Water, Steam, Oil and Ammonia. 


PAINT ““" Holders 


And all Ironwork about Gas Works. 
POUGHEBEEHPsSIE., NT. WY. 


GASHOLDER PAINT. 


Use 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE. MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic, 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
8t. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. 
TROY, N Y. 
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NATIONAL GAS«as> WATER Go., 
218 La Salle Street, Chicago. a 


Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Pians and Estimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ? ’ 
-IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION i 


GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXHAUSTER little space ; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 








Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERIRON Mass 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
==> = a saving in freight, leaving the consumer to 
== an furnish the diluent at a nominal cost. It is n¢é. 
used by the largest gas companies in the West 


WILBRAHAM ‘BAKER BLOWER COMPANY, od nr, yp een may wo em 


PHILADELPHIA. PA. | H.W. Douglas (Gas Company) An Arbor, Mich. 
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JAMES D. PERKINS. PERKINS aK GO., F. SEAVERNS. 


228 “and 229 Produce Exchange, New York City. 








TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «« Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Ealtimore. 


Clinch Valley and Logan Gas Coals, 


ua * From Norfolk, Va. 


Old Kentucky Shale, from Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 

















Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


" STRIGTLY High Grade..... 
Offices : Carefully prepared. 
558 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 
aii 


P| 








These are Facts. 


BUTTS CANNEL 





possesses such BUTTS CANNEL : THE MINE Is located in the heart of the 
NATURAL ADVANTAGES FORGAS Coal Region, within 40 miles of Pittsburgh. 
that we are able to offer positive a Ty so RAILROADS, 1: has track connection 


with Penn. & Erie Rys., making favorable rates 


THE WEIN. It averages nine feet thick of 


pure Cannel. 


THE YIELD. Thirty Candle Power Gas, 


6.75 Cubic feet per pound. 


BYE-PRODUGTS. Unexcelled Coke. 


More Tar than Pittsburgh Coal. High in Ammonia. 


assurance of its ECONOMY as_ . 
against OIL or other CANNELS 


FOR CAS ENRICHING. 


Write us for Prices, 


The GOFF-KIRBY COAL CO. 


CLEVELAND, OHIO. ’ 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, - - £Clarksburgh, Harrison Co., West Va. 
WHARVES, - = «= Locust Point, Baltimore, Md. 
OFFICE, = - «= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, 1} acuwrs, }. BANGS & HORTON 
71 Broudway, N. Y. 60 Congress 8t., Boston. 


ENRICH _YOUR GAS 
“BEAR CREEK” CANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas -_ 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 











Tidewater Sales nt and Shipper of High Grade a 
land Vein, Thortaahin be and —_ Virginia 
Thoroug Screened 


GAS COATLS. 


Superior — Gas Cannel, Connellsville = Mountain 
learfield and Cumberland Vein 
Secu and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 
ee neem 


KELLER ADJUSTABLE 
COKE CRUSHER. 


» Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 








Stron 


Columbus, Ind. 
eens Soiicited. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 











— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





‘Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower — South Amboy, N. J. 

















EpMUND H. McCuLLouGH, Prest. Cuas. F. GODSHALL, Treas. H.-C. ADAMs, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


‘Principal Office, 224 South 3d St., Phila., Pa. 





“THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 





29 Broadway, N.Y. City, | 


Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited 








GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 








RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H Gautier, Prest. Cuas. E. Grecory, Vice-Prest 
Davi R. Daty, Sec. & Treas., << 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF ©*2) 

CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 

Office, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


8ST. LOUIS, MO, 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON S8T., E.8., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 








MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











LCOS OE EMEL. 
FIRE Brick 


Cay hciesige 












—- 





Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WirttrAM GARDNER w@w Son. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 
A ‘EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N.J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Glay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


en oan patching retorts, putting on 
pieces, making up all bench-work joints, lining blast oe 


and thorough in its work. 





In Casks, 400 to 800) unas t 5 nd 
D 8, pounds, at 5 cents per pou 
In Kegs, 1€0 to 200 a 50 

In Kegs less than 100 * °°. PAIR 


CcC.L. GHBROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Ocntralia, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fue! in Furnaces. 








THOS. SMITH, Prest. AvuGusT LAMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
~~ AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chin + 
ney Tops. Baker Oven Tiles 13x 13x23 
and 160x10x2 


WALDO BRO0S., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
Gas, and in the utilization of the Secondary Products resulting therefrom ; treating also of the Gas Engine 
A. M. CALLENDER & OO., 32 Pine Street, N. Y. City. 


ure and distribution of Coal 


and of Gas Cooking and Heating Appliances. 





In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* Gas Apparatis. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 
J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 








The Cas Engineer’s 
Laboratorv Handbook. 


By JOHN HORNBY, F.I.O. 


Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 
cenetnendiiatideniniedmaaeaieemneeneaae 


: FLEMMING’S 
GeneratorGas Furnace 














J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 





_ AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C2). 
32 Pine Street, N. ¥ 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Price, $65.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eve: 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent ic 


Ae M. CALLENDER & CO., 32 Pine St., N.14 








The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


BINDER for the JOURNAL, 


STRONG. 
DURABLE. 
LIGHT. 
SIMPLE 
CHEAP. 


HANDSOME. 


Price, $1. 





A.M. Callender 
& Co., 


32 Pine st., 
N. Y. City. 


Bartlett Lamp Mfg. Company, 


MANUFACTURERS OF 











Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


39 & 4i W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 





and Posts will do well to communicate with us. 





Parson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZF 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


PARSON’S 








These devices are all first-class. They will be sent to anv responsible party hs 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 


FOR UTILIZING OOAL TAR AS FUEL. 


AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


trial. No saic 
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DAVIS & FARNUM MFG. CO. 


WAL TEAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. «BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 

















Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 








Iron Roof Frames 
and Floors. 


Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS... 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 














eee | 5 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALso — 


GAS AND WATER PIPE; PLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 





di 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 








Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a, moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a mew Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BAI. TIMORE, MD. 








Origle, Double & Single-Lin 
GASHOLDERS. 





Iron Holder Tanks. 


ROOF FRAMES. 


Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 











PURIFIERS. 








CONDENSERS. 








Scrubbers, 








Bench Castings. 








OIL STORAGE TANKS. 








Boilers. 











The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Desioned and Constructed. 


















CcOXx’s 
CAS-FLOW 
COMPUTER. 














Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 


2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 


3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at. once found. 


4, Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. ¥. 
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R. D. WOOD & CO,, Fes. *-- The Mitchell Scrubber Patented. 








400 Chestnut Street, tee Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


GCcas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. @ 
The Hopper Automatic Gas Governor 


=== vem mass 


Beal a) ath Le 


LUEEELEEEO DE 


~ fi 
ie 
= 
‘e 
cs 


at 





Send for Pamphiet. 
Dunham Patent Specials. 


ISBELL- PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 peers ddls New York Gity. —orricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


[TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 


























BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 











* For Round, Oval, or “D” Retorts. 
% . ! ! 
ILLUMINATING GAS! FUEL GAS! aah hess bites: 
TEE LOOMIS FRO CBee | wesc csr siaxmns  mserne 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony; ’Pa. Also, SERVICE OLEANERS, DRIP. PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
: Plans and Estimates Furnished. ; Oo. A. GEFRORER 
BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila. Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











H. RANSHAW, Prest. & Mangr. T. H. Braca, Asst, Mangr 
WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


. Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New York City. 


—— 
—— 
= ae —— 














GEORGE R. ROWLAND, H. C. SLANEY, T. G. LANSDEN, 
Draughtsman and Constructing Engineer Gas Hn acineex Consulting and Contracting Gas Engineer 


‘ . Estimates, Plans and Specifications for New Works (Coa 
Drawings, Specifications and Estimates furnished for the con ixt’ ee ookl > a * 
struction of pew works or alteration of old works. Special 466 8 h Street, Br yn, N.Y or Water Gas), and for Extensions or Alterations. 





attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | : é 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Security Bidg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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ATFs, 1842 = Pelly & Fowler, = 1885 
Sami =3=8LAUREL IRON WORKS. ~ 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














i Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, “Oregon ‘iron Works, 


West 20th and 2tst Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK: FOR GAS APPARATUS. 


Bench Castings, ye and Half Regenerative Furnace Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 











_ Inuseat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 








INTERESTING TO GAS MANUFACTURERS! | Water, Gas and 


Wilke Ghina Kiln. “vert Pipe, 


- For Firing Decorated China Cranes, 
with Illuminating Gas. R oa d R oll ers 
9 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD'S 


COLUMBIAN EXPOSITION. Speci al Machinery 


Many Valuable Improvements 





added to this Kiln in oeunes 
the Last Year. Manufacturer’s Designs 
Not a Toy, th a Practical For special information 
um. 


and prices, write to 
Has Never Failed to Give Satisfaction. 


Guaranteed to fire China sue Fhe Addyston 
cessfully, and without any dis- 
coloration from fuel used. | Pipe & Steel Co., 
Thousands in use, and not a e e e 
single failure Cincinnati, O. 
botegs directions furnished with each = 
fireit without any previous Lwicee| JOS. R. THOMAS, 
of this branch of the work. Send for| ¥o9, 32 Pine Street, N.Y. City. 


descriptive circular. Address 
F. A. WILKE, CONSULTING AND CONSTRUCTING 


—— Richmond, ind. _| GAS Engineer and Contractor, 


3 = “ PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
The Gas Engineer's Laboratory Handbook. contracts taken for all Appliances 
By JOHN HORNBY, F.L.C. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants. 
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July 8, 1895. 





American Gas Light Zournal. 77 


GAS AND WATER PIPES. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 











GAS METERS. 


WARREN FOUNDRY AND MACHINE 6CO., 











Cast Iron Gas & Water Pipe, Eainbiehed 1858, Works at Philipburgh NJ 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 


SSS GRAM CAST IRON WATER AND GAS PIPE, 
JOHN FOxX,|- 

















160 Broadway, N. Y. M. J. DRUMMOND, GxORGE Ons eDoniitooe, Fras, Bete Bhi, Phila. Pa 
CAST TRON GASeWATER PIPE | ,EMAUS P IPE FO UNDRY. 
SPECIAL CASTINGS, FLANGE PIPE, To TI 
Bare ye agcon ee SPECIAL CASTINGS AND LAMP POSTS. cnn PE AND SPECL conrtaies 
General Foundry and Machine work. ! (fice, Corbin Building, 192 Broadway, N. Y. sive FLANGE to en 











1894 DIRECTORY 18942 


OrFE ADAEEIOAIN oar COMPANIES 


Price, - ~ = $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 














N. Y. AGENCY, Factory 
= | and Office 
Bartlett Lamp Mfg. Co., ee | rae Pa 


39 & 41 W. Broadway, Z mete 
New York City.| , 
| ESTIMATES FURNISHED 


Telephone, 1125 Courtlandt. ON APPLICATION. 


—_———— 














METRIG METAL Go., 


MANUFACTURERS OF 


hry fas Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 














Aats.. MCELWAINE-RICHARDS.CO., 624 64.W. Maryland St., Indianapolis, ind” 
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NATHANIEL TUEBIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER 0 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 

















Established 1849. 


With the best facilities for. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufactu: 
n tuenishrelable work,” Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#Analytical Gas Apparatus 


‘*Sun DiAL” GaAs COOKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 




















Management of 


The American Gas Engineer Smal as Woks 


8. Price, $1. 


and Superintendents Handbook, ..~ cc ee on 


By WM. MOONTY. The Chemistry of 














SSO FPases, Fuli Gilt Morocco. Frice. $8.00. Illuminating Gas q 





By NORTON H. HvMPHRYs. Price, $2.40. 


CALLENDER & CO., 32 Pine St., N. Y.\s.m. carsenpen « co., s7nin sr, x. ¥.09 





A. M. 
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GAS METERS. GAS METERS. GAS METERS. 














WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A + 
Manufactories: GAS STOVES. ta i so os 
SUGG’S “STANDARD” ARGAND BURNERS, > Cithinnes Sevens, Chdenge. 
CoS ees a8 M.. B. B- SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasaring” Drum. 


(Established 1848.) 


(sas Meter Manufaeturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


EBstablished i1ss4. 


810 North Second Street, St. Louis. 
222 Sutter Street, San Francisco. 








—— 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


§ Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS. ‘AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 














Catalogues, Plans andj Eetimates Furnished upon Application. LUWBAVATER GAS APPARATUS, MERRIFIELD=WESTCOTI-PEARSON SETIING. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











0 Pecan cepecedseeeecageesces seen eaberncccccceggeceansecesescecgcccecaseescecoccececeseocece For efficiency and low gas consumption. 


: For smooth and quiet running. 
U N E Q U A L E D For simplicity of construction and grace in design. 
For general reliability. 


PPrerrrerereeererieri rr rret titer tree rie iti tii ieee errr rrr For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an.air space. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our SIMPLICITY, @s far as is 
F possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, with a view 
18 FITTED to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, aa 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. 1=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” Samingtion been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the —_ shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-tay Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila, Pa. 


NEW YORK 18 Vesey St, BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 











